


Aaa pe ta eae ke a eR 





= 
< 
ea 
ZN 
ea 
Lu 
— 
oe) 
=e) 
< 
O 
e: 
Z 
< 
= 





December 21, 1956 ENGINEER Ing 








Important benefits to management and 
workers in the “dirty” industries are 
gained by the installation of washing and 


locker facilities. 


We at Brightside have had considerable experience 


as both owners and designers of welfare centres. If 


you are considering an installation, why not inspect 


our own centres in operation and let us give you 


on-the-spot information ? 


Please write for our new broadsheet 
“« The Welfare Centre ”’. 
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THE “IN” TRAY 


HERE was a time when engineers, like 
7 poets and composers, sketched their 
ideas on the backs of envelopes. Great 
inventions grew from these spontaneous 
designs. To-day, as likely as not, the 
engineer is a slave of =e three inventions 
of bureaucracy—the “in” tray, the “ out” 
tray and the “ pie pith 

The truth is, of course, that the days when 
an engineer could comprehend the general 
design and much of the detail of a new work 
at the earliest stage have long since passed. 
The procedure now is based on the integrated 
efforts of a large team—or several teams— 
the members of which are not always all 
known to each other. A similar system 
operates in most branches of engineering, 
whether it is design, research, materials, 
production, sales, or any other branch. Not 
all engineers take kindly to this regimentation 
of their work. Those who entered the 
profession because they were attracted by 
the prospect of developing new machines or 
structures are in danger of losing interest 
when they find that they must fit into a rather 
complicated organisation which seems to 
deprive them of any sense of creativeness. 
They are not, perhaps, consciously aware of 
being disillusioned; the realities of their role 
creep up on them slowly. If they are lucky 
and this educating process is made pleasurable 
by the personal interest and encouragement 
of a senior, their development as engineers is 
not prematurely arrested. The hidden fires 
of ambition are gently fanned. Ambition 
provides the driving force to overcome all 
obstacles. The chance to move towards 
administration and away from _ practical 
engineering is accepted as a sign of personal 
success. 

At some stage in the process of personal 
development the engineer must gain facility 
in juggling with paper work. If he has 
served an apprenticeship he has presumably 
learned the elements of handling men— 
though he will continue to learn more 
throughout his professional life. He has 
learned, too, the basic theories of engineering, 
or at least of his branch of engineering. Now, 
in his twenties and thirties, his imagination 
and vision must widen. Simultaneously, he 
must specialise on the work he is engaged in 
and take in more and more of the whole 
technical and business world around him. 
He must acquire more knowledge of his 
special subject, but more understanding of 
other peoples’ subjects. Personal contacts 
play a large part in this intensifying and 
broadening process. The ability to synthesise 
several apparently unrelated ideas is improved 
by frequent contact with other minds, 
especially if it is possible to get out of the 
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office or works fairly frequently and visit 
another works, a research establishment, a 
user or supplier, or indeed any place where 
engineers or scientific folk congregate. 

Papers of all kinds arrive willy-nilly. 
The “in ”’ tray is constantly replenished with 
correspondence, reports, internal memoranda, 
technical journals, institution proceedings, 
even though the man behind the desk exer- 
cises some control over the flow. Is there 
some way of sifting the material so that the 
best use is made of it? Dr. J. Edwin 
Holmstrom, A.M.I.C.E., in his book Records 
and Research in Engineering and Industrial 
Science, shows the way. It is not too much 
to say that anyone who has read this book 
and has the initiative to apply its philosophy 
to his work as an engineer is well on the road 
to a high degree of professional ability. Dr. 
Holmstrom’s approach is the perfect antidote 
to the feeling that, as there is such an 
unmanageable quantity of written material 
going through the pipe-line, the easiest way 
out is to ignore everything except the things 
which demand an answer. His method is, 
first, to comprehend the broad field of 
fundamental and applied science, its signi- 
ficance to engineers, and the nature of the 
people who are engaged in it. Then to pass 
to “technology ’’—or, if it is preferred, 
practical 
whole picture. It is not sufficient, however, 
to have a parochial view of these fundamental 
fields of activity: there are numerous organ- 
isations in Britain and abroad which have 
specialist knowledge that is often available 
without charge to any one who takes the 
trouble to ask for it. Dr. Holmstrom 
therefore gives a complete guide to these 
facilities—without such a guide an engineer 
would have to await the experience of many 
years in his profession, and even then he 
would be very unlikely to know his way 
around efficiently. 

Facility in moving freely among all 
sources of information is the main aim of 
Dr. Holmstrom’s work. He not only shows 
how to acquire this facility, he also compiled 
his book by this method. Literally hundreds 
of clues radiate out from the book to a 
fascinating array of some of the best literature 
in science and engineering. True to his own 
teaching, he goes out also to literature in 
the wider sense, as shown by this quotation 
from Dr. Albert Schweitzer: “* But the study 
of the natural sciences brought me even more 
than the increase of knowledge I had longed 
for. It was to me a spiritual experience. 
I had all along felt it to be psychically a 
danger that in the so-called humanities with 
which I had been concerned hitherto, there 
is no truth which affirms itself as self-evident, 
but that a mere opinion can, by the way it 
deals with the subject matter, obtain recogni- 
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tion as true. . . . Now I was suddenly in 
another country. I was concerned with 
truths which embodied realities, and found 
myself among men who took it as a matter 
of course that they had to justify with facts 
every statement they made.” That affirma- 
tion of the cultural value of science, from 
one who is probably the greatest living 
humanist, shows also that the written word 
is the main artery of engineering and science. 
The “ in ’’ and “‘ out ”’ trays are indispensable. 
The “pending” tray may be thought to 
represent the ideas that are germinating. 
Holmstrom, J. Edwin. Records and Research in 


Engineering and Industrial Science. Third edition, 
1956. Chapman & Hall Ltd., London. (60s.) 
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Plain Words 


Ever since the Egyptians saw fit to scuttle 
some fifty vessels of various sizes in the 
Suez Canal, constructive plans should have 
been put in hand for clearing the fairway. 
For their part, the Anglo-French forces have 
assembled the largest and most competent 
salvage force ever. Salvage and wreck 
disposal vessels were among the first to 
reach Port Said during the “ armed conflict.” 
For more than five weeks, the Anglo-French 
forces have been striving to clear the canal. 
A floating crane was righted only nine days 
after the first landings; by November 25, the 
first bodily lift had been accomplished and 
the mud hopper Tritton was out of the way; 
since then, several other vessels have been 
moved, and work has continued on patching 
and lightening the 3,500-ton bucket dredger 
Paul Solente, which had been scuttled 
broadside-on across the channel. 

Beyond the limit of the Anglo-French 
military advance, the two most formidable 
blockages seem to be the fallen bridge at El 
Firdan and the ex-L.S.T. Akka, which was 
sunk, full of old iron and concrete, across 
the channel through Lake Tinsah. So far, 
apparently, no one has done anything useful 
on these two wrecks, unless some credit is 
given to the United Nations officials who have 
** surveyed ” them from a rowing boat. 

The new-rich Middle East states which 
depend on oil for their prosperity are losing 
a large part of their annual revenue; Egypt’s 
economy badly needs its share of the dues 
from ships passing through the canal; 
Western Europe is crying out for oil. As we 
go to press, it is uncertain whether the 
Anglo-French salvage fleet will be used for 
clearing the canal under the direction of the 
United Nations representative, General 
Wheeler. Colonel Nasser’s attempt to have 
the fleet used without the Anglo-French 
crews is absurd from a technical point of 
view, quite apart from any political reper- 
cussions, and the British Government have 
been right to resist this suggestion. The lack 


of firmness or any sense of urgency in 
clearing up the political tangles is hampering 
the practical work of clearing the canal. 
General Wheeler has said it will take 12 
months to clear the canal without the Anglo- 
French fleet—or four months with it. 
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FROM COAL TO HEAT AND POWER 
WORK OF THE B.C.U.R.A.* 


The urgency of this country’s fuel problem has 
been abundantly clear for a generation, and 
continuous efforts, not entirely without success, 
have been made to find a solution which will 
provide sufficient coal for the needs of this more 
mechanised age. In all the controversy that 
has raged around this subject much has been 
said of national shortcomings in regard to the 
best use of coal, much of the anticipated con- 
tribution of nuclear energy to our ever-increasing 
demands for power, but insufficient about the 
potentialities of those major forces that have 
been the basis of past progress. In spite of all 
that has been said of the importance of oil and 
nuclear energy, coal is and must remain for 
many years the basis of Britain’s industrial 
activity. Since recent events in the Middle East 
have clearly demonstrated what the Minister of 
Fuel and Power has called the “ strategically 
precarious nature of oil supplies”’ and since 
nuclear power is obviously a long-term pro- 
position, the importance of present research and 
development into coal utilisation cannot be 
overstated. Accordingly, it is of interest to give 
an account of some of the recent activities of 
one of the major research establishments devoted 
solely to the problems associated with the better 
use of coal, namely the British Coal Utilisation 
Research Association (B.C.U.R.A.). 

Operating under the aegis of the Department 
of Scientific and Industrial Research this organi- 
sation is engaged in a wide range of research 
projects concerned with coal utilisation. The 
research station at Leatherhead has an impressive 
array of research laboratories and experimental 
workshops of a size that can deal adequately 
with both pilot-scale investigation and funda- 
mental research. It has a competent and 
experienced staff totalling some 300 under the 
direction of the former Livesey Professor of the 

* Taken from recent annual reports and other 
publications of the B.C.U.R.A. 





An Economic boiler fitted with coking stoker. 





Coal Gas and Fuel Industries in the University 
of Leeds, Dr. D. T. A. Townend, C.B.E,, while 
Dr. Idris Jones, director-general of research of 
the National Coal Board is President of the 
Association and chairman of its council, On 
the administrative and advisory committees of 
the B.C.U.R.A. are to be found representatives 
of industry and technical authorities from both 
the coal-producing and the coal-using industries. 
these, in conjunction with the Association's 
staff and the co-operative liaisons between the 
B.C.U.R.A. and its members make the organi. 
sation the leading research authority in its fielg 
Membership of the B.C.U.R.A. comprises 
coal producers, exporters, factors and merchants 
of coal, manufacturers of appliances and equi 
ment pertaining to the utilisation of coal, algo 
consumers of coal and its derivatives—a fj 
representative cross-section of the leading indus. 
trial elements of the coal world. The National 
Coal Board provides the basic contribution to 
the support of the Association. Other sup. 
porters are the C.E.A., the Gas Council and the 
British Transport Commission. The Association 
thus provides a link, as far as coal consumption 
is concerned, between the national industries 
and industry at large, and between user and 
producer. A measure of the Association's 
progress is provided by the increases in its 
overall income which has risen from £208,000 in 
1948 to some £360,000 in 1956. During this 
period membership has risen from 102 to 172. 


SHELL BOILERS 


Recent B.C.U.R.A. researches in the field of 
shell boilers have concerned improvements to 
various types of mechanical stoker, an aspect 
of coal research of great importance in view of 
the advent of the Clean Air Act. Earlier work 
included a complete study of the effect on boiler 
performance of such factors as the character of 
the fuel used and its ash content, excess air and 
boiler rating. Reports 
of this work have re- 
ceived wide publicity 
and have been of great 
service to the technical 
personnel responsible 
for steam-raising plant 
in industry. By adopt- 
ing the recommenda- 
tions made, industrial 
members have greatly 
increased efficiencies. 


The changing pattern 
of coal availability, 
combined with an in- 
creasing output of small 
coal having a high min- 
eral matter content, has 
prompted B.C.U.R.A. 
to undertake an experi- 
mental _ investigation 
directed towards an 
evaluation of _ the 
various coal supplies 
available for steam- 
raising plant. Particu- 
lar attention has been 
directed to the effects 
of coal rank, size dis- 
tribution, ash and 
moisture content on 
boiler performance, 
using a _ chain-grate 
stoker as the standard 
testing appliance. It has 
been found that, provi- 
ded the coals were 
properly wetted, neither 
the rank of a coal nor 
its size distribution ad- 
versely affected pet- 
formance, though 4 
high fines content 


This boiler is used for 
evaluating coals for industrial steam raising, investigating heat transfer in 
smoke tubes, and testing designs of improved grates. 
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associated with a high ash content could result 
in heavy thermal losses. 

One outcome of this work has been to establish 
the chain-grate stoker as a desirable mechanical 
appliance for shell boilers in industry. The 
coking stoker, though more sensitive to size 
distribution and coal rank than the chain-grate, 
can, with suitable fuels, more particularly graded 
fuels such as singles and doubles, be operated 
with high efficiency and with smoke emission 
limited only to periods of fire poking. These 
full-scale investigations, coupled with small-scale 
studies with combustion pots, have focused 
attention upon the aerodynamic problems 
associated with combustion in fuel beds, and 
underlined the need for certain features of 
design in mechanical firing appliances generally. 
These features are concerned with the exercise of 
positive control over the pattern of air distribu- 
tion beneath the grate and thence of the mode of 
combustion of the fuel. This question has been 
to the fore in an _ investigation in which 
BC.U.R.A. is collaborating with the British 
Transport Commission in finding methods of 
improving the performance of locomotives 
when using inferior coal. 

Other fruitful fields of study in boiler practice 
have included the design of baffles to rectify 
stratification in gas streams with the object of 
obviating dust deposition on heat-exchanging 
surfaces. The causes of wet steam have been 
studied and traced not only to the condition of 
the boiler water but also to fluctuation of boiler 
pressure. Useful ideas on steam separation 
have been developed as a result of this work. 
A notable study on heat transfer, made in 
collaboration with the boiler makers, has been 
completed: heat transfer coefficients applying 
to varying flow conditions in smoke tubes of 
differing types and sizes of tube have been 
evaluated and the results are now ready for 
publication. The work is being extended to 
cover the combustion space and the remainder 
of the boiler heating surfaces. Very large 
additional savings of coal in steam boilers will be 
possible when the lessons learnt from these 
tesearches have been applied in practice. 


DEPOSIT AND CORROSION 
PROBLEMS IN WATER-TUBE BOILERS 


_ Inconnection with the combustion of pulver- 
ised coal there are recent problems associated not 
only with the character of flame propagation 
and heat release but also with the maintenance 
of boiler surfaces free from deposits and corro- 
sion. The amount of deposits formed deter- 
mines the length of time a boiler may be retained 
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The “Royal Scot ’’ class locomotive boiler used by B.C.U.R.A. in tests 
fo improve performance with the inferior coals which the railways are 













in service, while extensive corrosion necessitates 
the replacement of expensive components; these 
are critical problems when there are shortages of 
power. During the war the fouling of power- 
station boilers was very severe and led to consi- 
derable “* boiler outage ”’ (loss of availability). 
The estimated cost of lost performance at that 
time was at least £10 million per annum; this 
was due to loss of plant output and to lowered 
boiler ratings and efficiencies. 

In these matters the Association has been 
collaborating with the Boiler Availability Com- 
mittee and the Fuel Research Station, and a 
series of trials and investigations has been 
carried out since 1940 on the mechanism of the 
formation of deposits and on the character of 
the products of combustion which give rise to 
corrosion problems. Such mechanisms must be 
understood in order that remedies may be found. 
Extensive field trials have included not only this 
objective but also the assessment of the dust 
content of effluent gases and the efficiency of 
coal puverisation. 

The mineral constituents of coal responsible 
for deposit formation are the alkali metals and 
sulphur. These constituents form bonding 
agents which assist the subsequent growth of 
ash deposits on superheaters at temperatures 
from 850 to 1,050 deg. F. Trends which point 
to a potential increase in the difficulty of dealing 
with this are (a) advancing superheat tempera- 
tures and (b) the increasing production in the 
East Midlands of coals which have high chlorine 
contents, and during combustion tend to form 
excessive deposits. Somewhat similar deposit 
problems are retarding the development of gas 
turbines. B.C.U.R.A. has also been very much 
concerned with the analysis and classification of 
boiler deposits found in stoker-fired plant. 
Increasing use is also being made of X-ray and 
mineralogical techniques in order to study the 
reactions of particular minerals during gasifica- 
tion and combustion. For example, mineralo- 
gical analyses have been made of deposits taken 
from the power turbine stator blades of a coal-tar 
fired gas-turbine and from the combustion cham- 
ber tube plate of an Economic boiler. The 
turbine deposit was found to contain about 
50 per cent. of thenardite (a low-temperature 
form of sodium sulphate) and about 15 per cent. 
each of anhydrite (Ca SO,) and anglesite (Pb SO,). 
The latter was found to have been derived from 
small amounts of lead sulphide in the pyrites 
(Fe S,) present in the coal from which the coal 
tar had been derived. In the case of the Economic 
boiler the deposit had been derived from leakage 
of boiler water at the joints between the tube- 


A section of one of the domestic-appliance laboratories, showing tests 
being made on the heat emission from new grates. Appliances designed by 
B.C.U.R.A. have been made under licence by member firms. 









plate and the tubes expanded into the plate. 
Other superheater deposits may contain silica 
in the form of cristobalite derived from silicon 
monoxide produced by the action of carbon 
on the siliceous minerals in the fuel bed. 

As far as corrosion is concerned, if the forma- 
tion of sulphur trioxide giving rise to low- 
temperature corrosion could be prevented then 
exit gas temperatures could be reduced—every 
30 deg. F. fall in temperature being equivalent 
to about 1 per cent. gain in efficiency. The 
adoption of water-washing of boilers on load, 
which has developed from a study of corrosion, 
has been a major factor in reducing plant outage. 
The development of the dewpoint meter and 
other valuable techniques has also emerged 
from these researches. 


CYCLONE COMBUSTION 


Work within B.C.U.R.A. on the determination 
of design data for the development of a slagging 
cyclone combustion system suitable for open- 
cycle gas-turbines has provided considerable 
background information on the effect of coal 
properties and ash characteristics on such a 
system. Tests with a number of coals of the 
type commonly used for power generation 
(N.C.B. Code 802-902) have shown ‘that suita- 
bility of ash-slagging characteristics, a vital 
factor in the operation of a slagging system, can 
generally be predicted from the “ silica ratio ” of 
the ash. Ease oi operation decreases with 
increase in silica ratio. Test results and analy- 
tical data from samples of a large number of 
coals suggest that many English coals should 
behave satisfactorily in this system of combustion. 


GASIFICATION 


The Association, under contract with the 
Ministry of Fuel and Power, is studying the 
complete gasification of coal with a view to 
contributing to the development of more efficient 
processes for producing synthesis gas for the 
manufacture of oil and chemical products, and 
for the production of fuel gas. 

For the production of oil from coal, plants 
each gasifying about a million tons of coal per 
annum are likely. High efficiency, high specific 
output and complete reliability when gasifying 
the lowest-cost fuels are essentials of economic 
operation. Gasification under pressure—and 
at temperatures such that the ash will form slag— 
will be required for the attainment of high 
efficiency and throughput. Initially, attention 
is being focused on ancillary problems concerned 
with this type of gasification process, such as the 








Furnace for evaluating producer-gas flames at 

B.C.U.R.A. The steel and glass industries 

particularly are still vitally interested in improve- 
ments made to gas producers. 


tapping and quenching of slag, the design of 
tuyeres for introducing coal, steam and oxygen 
to the reaction zone, and the feeding of coal 
into a pressurised vessel. Later work will be 
‘ concerned with purification and sulphur removal, 
problems relevant to gasification processes 
generally. 


DOMESTIC APPLIANCES 


Until the middle 1930’s, there had not been 
any outstanding application of scientific tech- 
nique to the design of domestic heating equip- 
ment, coal and coke being in ample supply at 
low cost. At that time the advocates of the 
abatement of atmospheric pollution formed a 
small voice crying in the wilderness. Heating in 
British homes was largely confined to the rela- 
tively inefficient open fire, although greater 
advances had been made in connection with coke- 
fired central heating and hot-water systems. 
The contribution of B.C.U.R.A. to the improve- 
ment of the situation began early in the second 
World War. To-day there can be seen at 
Leatherhead a well-equipped research laboratory 
devoted to domestic appliance research; in this 
laboratory principles of design for domestic 
appliances and methods for their evaluation 
have been evolved. Convection heating with 
fires, both in existing and new houses, means for 
continuous burning, adequate air control, smoke 
reduction by under-floor air and through the 
design of fire-boxes, and improved amenities 
such as weekly ash removal—all these have been 
developed by B.C.U.R.A. Its basic designs 
for new appliances and components have been 
adopted, in part or in whole, by several manufac- 
turers who have received licences from the 
Association. 

Of particular significance has been the develop- 
ment recently by the Association of a distinctive 
free-standing convector fire which provides both 
radiant and convected heat and, while retain- 
ing a high radiant output from an open fuel 
bed, has a considerably greater efficiency than 
the ordinary open fire, as shown by both labora- 
tory and field trials carried out by B.C.U.R.A. 
The greater efficiency which can be attained with 
this appliance is due in part to the contribution 
of convection heating, and in part to the close 
control over the volume of air withdrawn from 
the room up the chimney by means of an adjus- 


table restricted throat. The project has attained 
considerable popular success. 

In view of the fact that domestic smoke abate- 
ment will probably depend primarily on the use 
of smokeless fuels, attention has been paid to 
the need for using the limited supplies of such 
fuels with the utmost efficiency in houses. It 
has already been found that free-standing con- 
vector fires of correct design can use smokeless 
fuels much more efficiently than can ordinary 
open fires. 

In parallel with this work, various smoke- 
measuring techniques have been evolved, cul- 
minating in an electrostatic precipitator which 
collects the whole uf the smoke from a domestic 
chimney. Again, the recording cage radiometer 
developed by B.C.U.R.A. has been of particular 
value in experimental work, and has been widely 
used in appliance-maker’s and other testing 
laboratories. 


CENTRAL-HEATING SYSTEMS 


The small-pipe forced-circulation central heat- 
ing system developed by the Association, amply 
explained by its title, is a particularly attractive 
proposition when applied to an existing dwelling, 
since only a small amount of structural work is 
necessary for its installation, thus avoiding 
expensive re-decoration. The system avoids the 
normal loss of heat from the larger pipes in lofts 
and elsewhere, and is automatically controlled; 
in consequence there is no wasteful overheating 
of rooms. A suitable automatic control device 
which is intended to keep room temperature as 
constant as possible under varying outside tem- 
perature conditions has been developed by the 
B.C.U.R.A. and will be manufactured under 
licence. 

In medium-scale central heating, such as is 
required for flats or office blocks, efforts are 
being directed to the development of a small 
mechanical stoker, which will be efficient and 
smokeless in operation, capable of taking a wide 
load range of low-grade fuels, and needing only 
occasional attention from an unskilled operator. 
This development arises from the need to 
economise in the use of the available solid smoke- 
less fuel and to find an outlet for the increasing 
quantities of coal smalls which are coming on to 
the market. The development of such a small 
chain-grate stoker, capable of burning small coals, 
would free for house-hold purposes coke which 
is at present used in larger sectional boilers in 
offices and residential premises. 


AIR POLLUTION 


In an allied field are the technical problems 
underlying the implementation of the Clean 
Air Act. These include 
the sampling and mea- 
surement of dust—quite 
an intricate problem ina 
large flue—and the 
measurement of smoke 
emission from industrial 
plant. B.C.U.R.A. has 
applied a simple cyclone 
sampling probe to the 
first of these problems 
and is studying smokeless 
combustion from a fund- 
amental angle with the 
object of being able 
to assess the smoking 
tendency of coals and 
semi-cokes burnt in an 
open fire. A bench test 
for the purpose is being 
sought. The most diffi- 
cult problem of all, the 
control of sulphur emis- 
sion, is being tackled 
from three angles, (a) 
the determination of the 
effects of fuel character- 
istics and burning rate 
on the amount and 
nature of sulphur emis- 
sion from domestic fires 
and boilers, (b) investig- 
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ation of the possible use of cheap chem: 
additives, and of fuel pre-treatment to minzm: 
sulphur emission, and (c) development of syj 
techniques for the continuous determination 9 
absolute and relative concentrations of g 
dioxide and trioxide in high dilution in flue gage, 


GAS-PRODUCER PRACTICE 


Ominous clouds which have recently ap, 
on the political horizon clearly threaten 
plans for heat and power in Britain that rely too 
much upon imported as distinct from indigen. 
ous fuels. Certain industries are having -to gp. 
sider carefully whether they will use coal of gj 
as the basis of their heat requirements, 
instance in furnace firing where solid-fue] 
gas producers have played and can still play sy}, 
an important part. 

The steel and glass industries, for example, ar 
still vitally interested in ascertaining all possible 
means of improving the operation of gas pro. 
ducers, particularly in regard to the deposition 
and burn-out of tar and carbonaceous deposits in 
mains and flues—now an important considera. 
tion in view of the Clean Air Act. Accordingly 
intensive research work is being undertaken jp 
B.C.U.R.A. to throw further light on these 
problems, while financial support for the work 
has been provided by manufacturers of plant 
and interested industries. In the past the 
Association has contributed effectively to the 
development of the instrumentation of gas pro. 
ducers, thereby providing means of operating 
existing plant at optimum efficiency. Part of 
current research is directed to the removal of 
the nuisance associated with the burning-out of 
raw gas transmission mains, to the improvement 
of gas quality and dust-catcher design, and to the 
attainment of optimum conditions in the gas 
regenerators. An “evaluator” furnace with 
recuperators has been erected at Leatherhead to 
assist these investigations, the raw gas being 
supplied, from a small gas-producer burning coal, 

The consistently high quality of the gas 
resulting from the implementation of B.C.U.R.A. 
recommendations regarding automatic control 
and fuel-bed depth has brought in its train a 
minor problem which concerns the deposition 
of tar on such cool surfaces as furnace change- 
over valves and associated lengths of mains. 
This matter is undergoing investigation. Other 
tests have been carried out on producer blast to 
determine whether the water content of the 
blast is distributed unevenly across the fuel bed, 
thus causing local clinkering. It has been found 
that such water is efficiently filtered out by the 
ash, and that clinkering cannot be ascribed to 
this cause. 





B.C.U.R.A. dust-sampling equipment, fully assembled for insertion into 
a duct of the probe, fitted with cyclone and filter. 
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the bath, with no flux, and the melt is maintained 
at a temperature of about 230 deg. C. Mullard 
ultrasonic generators are utilised. The only 
restriction on the subsequent soldering is that no 
chemically-active flux should be used. The 
method has come about as he result of very close 
co-operation between client and manufacturer, 
namely, the Wharfedale Wireless Works, Idle, 
Bradford, and Mullard Limited. 












































PPeared 
Aten any kk * 
t rely toy 
com LE.E. 
al et WIRING REGULATIONS 
or 
fuel fire At the beginning of September (as reported 
Play such in ENGINEERING for October 5 page 432 the 
Institution of Electrical Engineers issued a 
Mple, are number of interpretations of the thirteenth 
a The B.C.U.R.A. recording-vane anemometer with the associated frequency meter, as used in domestic- edition of their Regulations for the Electrical 
8as pro. i heating research. Equipment of Buildings. A second group of 
-POSition these interpretations has now been published 
ey In reviewing the extensive range of researches discover the chemical structure of coal and joe boo os anemate Gala tee 
rrdingly which may be included under the broad title thereby to clear the way for the development, by this task, it is explained thet the Institution 
aken in “Science of Coal” one passes from applied chemical action, of products that may have pa soncory liens to comment on particular 
nN these science research to the more fundamental work _ specific industrial uses. The study of the ultra- installations or types of equipment and material. 
1€ work of B.C.U.R.A. Early studies of coal breakage fine structure of coal has resulted, for example, That duty, it is explained, falls within the province 
f plant have now led to an improved mathematical in a _ method for predicting the adsorptive of a consulting engineer a testing establishment 
ast the theory that has in turn suggested a revolutionary capacity of charcoal from properties of the coal Nor does the Institution attempt. to adjudicate 
to the design of grinding mill. This mill, known as the char from which it was produced, a point of pa p> esl of opinion which may aries 
aS pro. cone mill, promises to reduce the power required practical importance in charcoal production. room Bleceey supply undertakings and consumers 
erating for grinding and the capital cost of the plant Such work should also prove of value in the Separate reprints of the interpretations oon anal. 
Part of involved. Experimental field investigations on study of combustion, fuel reactivity and carbon- pr tay tiny secretary of the Institution, Savoy- 
oval of the grindability of coal have enabled the relation _ isation. A pertinent point, providing justification place, Londen, W.C2 . ° 
-Out of of the output of fine material to the power for such intensive fundamental work, is that the ral inquiry ot the present series raises the 
vement consumption of a conventional mill to be found world’s coal resources are far greater than those question whether baths exposed metal pipes 
| to the for coals of various ranks. of all other fuels. An informative paper, “ Coal sin a: aie ono oan pee irrespeo- 
“2 SOLVENT EXTRACTION OF COAL ack Gee naa canine ts Dr. Togo tive of where the bonding is iocated; or only if 
a. Anew method for the partial solvent extraction _ to the Institution of Gas Engineers. po a ee 
being of coal has shown promise in the laboratory. The instruments and techniques in use to-day th ‘aan poor, Mi metalwork of any other system 
g coal, The solvents used are high-boiling tar oils, and for coal research have an almost universal va rang ¢ Schade aaa a ada ie 
" the products are an extract (low in mineral application in fields far wider than that of the ! a _yee 7 dix tea re lead is » Fag 
IRA content) and a residue which briquettes readily utilisation of coal. Immediate benefit to industry on yea 4 oie prc tnnwremiy fe abet 
ontrol and appears suitable as a smokeless fuel; the must result from the work of B.C.U.R.A. on ected tC Sections te sialiceiieneiienadl aiicaieaias sonia 
nin 4 process involves the use of ultrasonic equipment. _gas-temperature measuring instruments, notably te gy es cess Samana Candin i 
sition Until the problems of the pilot-stage have been the development of an industrial suction pyro- a i a gas/electri Sning , 
ange- overcome and sufficient material for commercial meter, a pneumatic pyrometer capable of —_ a Pe ee a ee 
nin assessment of the products has been made measuring gas temperatures in the highest a oe eee - . aia (B) at 404 a a 
Other available it is impossible to define their ranges practicable in industry, and a total-heat Ut — hos — co ius echelon tite a, 
ast to potentialities. One use for certain coal extracts, meter. More fundamental investigations have pipes of other roma oO Of sp ome nev 
f the made by a different process, is the promotion led to the development of a method for the Continuity con ose e poms secon abe ~~ 
| bed, of dropwise condensation. When the extract is automatic recording of data during an industrial tom oy nna Fe bm pe S seed The 
ud applied to the tubes of a steam condenser the operation, in a form suitable for subsequent 40 not call for “oe hi "1 | papeapre < MBs 
y the overall heat transfer may be raised by some mechanical processing. Of particular relevance Connection of the eart — “ae ba ® ae oe i 
d to 50 per cent. implying a valuable economy of to the Clean Air Act is the dust-sampling equip- P!Pe system does seta preclude = mat r 
heat-exchanging surface. Other interestingchem- ment and techniques developed during the last earth-continuity conductor in the remain er o 
ical products have been produced by fluorination few years. The complete equipment is shown in the installation. Bonding by a separate om 
of coal, notably a heavy oil which is stable under one of the accompanying illustrations; for many ductor will normally be required in + Pos th 
atmospheric conditions—non-inflammable, non- purposes only part of it is required. an immersion heater, the connection of the eart 
corrosive to metals and distilling mostly in the These are some of the interesting, recent terminal on the latter being generally pvc ae A 
temperature range 160 to 300 deg. C. Such an developments attributable to B.C.U.R.A. So for the purpose. In the case of gas/electric 
oil might be valuable as a heat-transfer fluid, a wide a range of scientific activity, both funda- washing machines, much depends on the arrange- 
high-temperature lubricant or a hydraulic fluid. mental and applied, in regard to coal and its ment of > cacwemy padhelbe wthyen bye nin 
uses, has caused the Association to be regarded Se€fvices. if means OF seg af 
COAL CONSTITUTION as an international centre of scientific information able, effective bonds, using a separate conductor 
_ When it is attempted, in a brief statement, to in all matters pertaining to coal utilisation. where necessary, would be required. 
interpret to anyone but a chemist or a physicist It was also asked whether it were correct to 
the intricacies of the classical work on coal xk kk * assume that under fault conditions there would 
constitution, the situation resembles that of = — og ye’ pn agp gegen: = 
someone attempting to describe the basi egulations 320 and 522, bO on- 
Principles of camuee metabolism in the ue ULTRASONIC SOLDERING ductor of rating not less than that of the largest 
of casual conversation. Suffice it to say that OF ALUMINIUM phase conductor and an earth lead of similar 
the classical techniques known to the physicist rating are connected to the shell of a three-phase 
and the chemist are applied to coal as to organic In order to soft solder the aluminium wire used medium-voltgea electrode boiler as well as the 
compounds of more definable structure. as a speech coil in high-quality loudspeakers, sheath and armour of the cable. 

Recent work in B.C.U.R.A. has involved the Equipment Division of Mullard Limited, In reply, it is pointed out that, where such 
chromatographic fractionation of solvent extracts Century House, Shaftesbury-avenue, London, a boiler is installed in accordance with Regula- 
and their subsequent examination by ultra-violet /W.C.2, have introduced a new method. Briefly, tion 322, the shell of the boiler may be connected 
and infra-red spectroscopy, also the examination ultrasonic energy is fed to a bath of molten to the neutral of the supply and the earthing lead 
of raw coal by X-ray diffraction and infra-red solder and this causes cavitation to occur. by a single conductor. At the associated switch- 
Spectroscopy. Such methods suggest the occur- When the aluminium wire is dipped into the board this conductor must, however, be con- 
rence of certain definable chemical structures, solder it is stated that the cavitation effect nected both to the neutral of the incoming cable 
for example, aromatic and aliphatic groupings removes the oxide film normally present on the and the consumer's earthing lead. This con- 
in assessable proportions. The production of aluminium and tinning takes place. When the ductor should be of the same cross-section as the 
chemical derivatives according to the con- wire is removed from the bath, the layer of phase conductors, and the cable sheath and 
ventional techniques of the organic chemist solder present on the aluminium surface enables armour should be bonded in parallel to it as 
follows to prove or disprove the findings of the the metal to be soldered in the ordinary manner. they are unlikely to have sufficient conductance 

: to serve adequately alone. 





Physical techniques. 


The ultimate object is to 


It is usual to use a 90: 10 tin-zinc solder in 








Letters to 


PIPE-LINE CALCULATIONS 


Sir, I feel that Mr. L. F. Randolph’s article 
“End Reactions and Stresses in Pipe-Lines ” 
(ENGINEERING, October 19, page 492, and 
November 2, page 555) calls for comment as it 
can be misleading. 

With the use of a simplified method which 
may underestimate the stresses by as much as 
15 per cent., it would seem preferable to omit 
the effect of the flexibility factor of bends. 

In respect to the author’s comments on the 
“accurate” methods (page 495), it is not my 
practice to neglect the bends, but if the bends 
are neglected and a “‘ square-corner” approx- 
imation is made, the amount of work on the 
grapho-analytical and the elastic-centre methods 
is appreciably reduced, depending upon the 
number of bends. The amount of work then 
involved becomes comparable with that outlined 
by Mr. Randolph. 

The grapho-analytical and the elastic-centre 
methods when properly applied to any particular 
problem will yield identical results within the 
limits of rounding-off, and therefore it is incorrect 
to suggest that the proposed approximate method 
will yield results comparable with those of an 
accurate analysis. 

It is significant that in two of the three examples 
cited the stresses are underestimated. If the 
proposed method is used for the final design of 
a pipe-line then an allowance must be made for 
underestimation of stress which, in some cases, 
can lead to overdesign of the line, as there is no 
indication in the calculations as to whether the 
stress has been over or underestimated. In such 
cases, any saving in design costs can easily be 
nullified by increased cost of piping. 

The use of such methods should be confined 
to low-pressure and low-temperature work 
because of the high cost of high-pressure pipe- 
work and the rapidly decreasing permissible 
stresses for temperatures above 400 deg. C. 

Yours faithfully, 
F. BAKER. 
42 Greyfort-crescent, 
Solihull, 
Birmingham. 
December 10, 1956. 
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CORRECTING ORIFICE FLOW 


Sir, In reply to Mr. R. L. Curl’s letter in your 
issue of November 30, page 677, and referring to 
my article ‘‘ Correcting Orifice Meters for 
Pulsating Flow” in ENGINEERING for July 27, 
I would make the following points. 

Firstly, my article was not intended to present 
quantitative data to be used for the correction 
of orifice meters but, as stated, was an attempt, 
using a simple analysis, to indicate the relative 
importance of factors which must be studied in 
research directed towards deriving practical 
orifice correction factors. 

_With regard to the assumption (2) I do not 
dispute Mr. Curl’s statement. This is an assump- 
tion in the true sense of the word but one which 
has sufficient application to indicate the relative 
importance of the factors involved, especially if 
one is considering a corner tap orifice meter 
which is the obvious choice under pulsating 
conditions. 

I gain the impression that Mr. Curl is of the 
opinion that the use of steady-state equations is 
impossible unless the frequency is low enough 
for a standard measuring system to record instan- 
taneous pressures. The only reliable guide 
which we have as to the applicability of the 
Steady-state theory is the Strouhal number and 
consideration of this illustrates quickly that 
steady-state theory will still apply in regions 
where standard measuring systems will have long 
ceased to record instantaneous pressures. I 
would refer Mr. Curl to my Reference 1* where 
the point is made that the limits of application 





the Editor 


of the steady-state theory have been indicated 


only roughly in the literature. The stage, there- 
fore, at which steady-state theory ceases to apply 
is doubtful, but certainly there is some applica- 
tion for it. 

Whether the instantaneous coefficient of 
expansion or Reynolds number correction can be 
represented by the formulae used for steady 
flow for all pulsating conditions is a matter for 
conjecture, but in the region where steady-state 
theory has an application the steady-state formu- 
lae will be adequate. 

Since I have assumed wave shapes and ampli- 
tudes upstream and downstream of the meter, 
consideration of acoustic effects is not necessary 
for the purposes of the analysis. That I do not 
reject acoustic effects [ would have thought was 
obvious from my discussion of acoustic proper- 
ties. It is of prime importance in this problem 
to be able to estimate wave shapes, amplitudes 
and phasing from compressor and _ pipeline 
characteristics and it is in this respect that 

- acoustic theory will provide the answer. 

I would stress again that my analysis is purely 
a qualitative discussion of the relative importance 
of factors which will have to be considered in 
solving this problem, It will be of interest to 
see whether or not the work of the American 
Gas Association confirms my conclusions, and 
of even more importance will be their results on 
the significance of the Strouhal number. 

Yours faithfully, 


M. V. NEsBITT. 
Aeronautical Research Laboratories, 
Melbourne, 
Australia. 


December 4, 1956. 


* Reference | of the author’s article was ‘“* Pulsating 
Flow Measurement—a Literature Survey,’ by A. K. 
Oppenheim and E. G. Chilton, Trans. A.S.M.E., 
vol. 77, No. 2 (1955). 
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FRUSTRATED LEADERS 


Sir, I would like to say how pleased I am to 
see Mr. H. W. S. Marshall’s letter on page 709 
of your issue of December 7 and to thank you 
for publishing it. Mr. Marshall has said some 
things that have badly needed saying and, though 
some enlightened managements are following 
the methods he advocates, the great majority 
could learn much from his letter. 

It is good to find someone who realises that 
leadership in the Armed Forces is not, as so 
many imagine, a matter of shouting and stamping 
on a parade ground, and that personal interest 
in, and care for, his men is a primary duty of an 
officer. 

It is to be hoped that all professional engineers 
will study Mr. Marshall’s letter and apply his 
principles. We are, as a profession, only too 
prone to avoid responsibility for the leadership 
of men, yet, having worked as apprentices 
alongside men on the shop floor, we ought to be 
better qualified than most people to undertake 
this vital task. 

I remain, Sir, 
Yours faithfully, 
JAMES C. TURNBULL, 
Commander, R.N. 
Lauderdale, 
Rowlands Gill, 
Co. Durham. 

December 11, 1956. 


x & * 


The Institution of Electrical Engineers, Savoy- 
place, London, W.C.2, have arranged a lecture 
for older school children, to be given by Mr. 
J. F. Coales, on “ Evolution of Automation,” 
at the Institution on January | at 3 p.m., and 
repeated on January 2, at 3 p.m. Admission, 
free, is by ticket. 
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Obituary 


DR. J. H. PARTRIDGE 


Authority on Glass, Refractories 
and Ceramics 


It is with regret that we record the death, o 
November 30, of Dr. John Henry Partridge, 
senior member of the staff of the research labors. 
tories of the General Electric Company, Limite 
where he was head of the glass, refractories anj 
ceramics department. 

Dr. Partridge, who was 53 years of age, was 
educated at King Edward’s Grammar Schoo) 
Birmingham, and in 1921 entered the School of 
Metallurgy at the University of Birmingham 
He obtained first-class honours in the B& 
degree examination in metallurgy in June, 1924 
and qualified for an M.Sc. degree in the following 
year, when he was also awarded a Carnegie 
Research Scholarship by the Iron and Ste! 
Institute, enabling him to study the electric ang 
magnetic properties of cast iron. In 19% 
Partridge was awarded a Ph.D. degree and during 
the subsequent two years he was chief assistan, 
research metallurgist to the B.S.A. Company. 
Limited, Birmingham. : 

He joined the staff of the research laboratories 
of the General Electric Company, Limited, in 
1928 and began to concentrate on the study of 
industrial glass and refractories and eventually 
became an authority in these spheres and on 
glass-to-metal seals and other subjects. Dr. 
Partridge served repeatedly as a member of the 
Council of the Society of Glass Technology from 
1934 onwards and was honorary secretary of the 
Society from 1946 until 1949. He was elected a 
Fellow in 1937 and, in 1938, was awarded the 
Society’s prize for the best series of papers 
describing original research published in its 
Journal. In 1947 he was made a D.Sc., and in 
1956 was elected President of the Society of 
Glass Technology. He was a founder Fellow 
of the Institute of Ceramics. 


- ie X 


ENGINEER-CAPTAIN 
H. B. TOSTEVIN, D.S.O. 


Former Professor at R.N. College, 
Greenwich 


We note also with regret the sudden death of 
Engineer-Captain Harold Bertram _ Tostevin, 
which occurred on December 6 at his home in 
Gosport, Hampshire. Captain Tostevin, who 
at one time was largely responsible for the 
design of many of the marine-turbine and Diesel 
engines used in H.M. ships, was born in 1884, 
and entered the Royal Navy in 1900. As a 
boy he received his engineering training in the 
Royal Naval Dockyard at Portsmouth, and 
subsequently studied at the Royal Naval Engi- 
neering College, Keyham. He served at the 
Battle of Jutland in 1916, when he was mentioned 
in despatches and decorated with the D.S.O. In 
1922 he became superintendent of the Admiralty 
Engineering Laboratory and continued to occupy 
this post for three years. From 1927 until 1933 
he was Professor of Marine Engineering at the 
Royal Naval College, Greenwich, and was placed 
on the retired list on October 31, 1933. On the 
following day he took up the appointment of 
chief engineer of the marine department of the 
Vacuum Oil Company, Limited, London, succeed- 
ing Mr. A. H. Mather on the latter’s retirement. 

Six years later, in May, 1939, he was appointed 
to succeed Engineer-Commander J. E. Cooke, 
R.N., as Admiralty engineer overseer at the 
works of Cammell Laird and Company, Limited, 
Birkenhead. Captain Tostevin remained there 
throughout the war and left in 1946 to serve 
one year in the Engineer-in-Chief’s department, 
the Admiralty, Bath, after which he retired. 

Captain Tostevin was for many years a member 
of the Institution of Naval Architects, the Insti- 
tute of Marine Engineers and the Institute of 
Metals. In 1920 he received the Gold Medal 
of the Institution of Naval Architects for 4 
paper on warship reduction gearing. 
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Weekly Survey 


Cover Picture: The Scotch boiler is a type exten- 
sively used in marine work, one of its advantages 
peing that it is almost insensitive to variations in 
eed-water quality. The illustration shows the 
jorizontal joint of a front end plate being planed 
along its edge ready for assembly. 
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Gathering Winter Fuel 


The acute shortage of fuel arising from the 
blocking of the Suez Canal may check the indus- 
trial expansion of Western Europe, unless it is 

ible to step up imports of coal from the 
United States by a considerable margin. This 
is the conclusion reached by the Economic 
Commission for Europe in a report published 
lat week. Some increase in coal imports will 
doubtless be achieved, but E.C.E. point out that 
joading facilities in United States ports may 
become an obstacle to a big rise in the rate of 
shipments. Similarly, the inadequacy of land- 
transport facilities may limit the shipments of oil. 
Whatever is done, some reduction of industrial 
output from the level that would have been 
attained with adequate fuel supplies is considered 
inevitable. 

Regarding the consequences of the major 
additions to Western Europe’s dollar-imports 
bill, E.C.E. suggest that the governments con- 
cerned should take immediate steps to safeguard 
their reserves of currency and to neutralise the 
impact of higher freight rates on domestic price 
levels. The danger of inflation is a very real one 
should the diversion of oil purchases to the 
western hemisphere be prolonged. The report 
suggests that reductions in supplies in each 
country should be concentrated in industries 
where there is least danger that production cuts 
would start a chain reaction. 

One major problem which may prove impos- 
sible to solve is the shortage of distillates. Heavy 
oil products are in very great demand in the 
United States, and increased production of fuel 
oil would inevitably add to the present large 
surplus of motor spirit. European buyers have 
been reluctant to accept the offers of fuel oil 
ina “ package deal ’’ which includes a proportion 
of motor spirit. Yet any attempt to limit 
imports to fuel oil, or to Venezuelan crudes 
(which, like Middle East crudes, have a high fuel- 
oil content) is likely to bring about further price 
increases. In this difficult situation the work 
that is being done by the O.E.E.C. Petroleum 
Emergency Group in allocating supplies of oil 
to European countries is of the greatest import- 
ance. Differences in the rationing schemes 
adopted complicate the difficult task of getting 
the appropriate crudes yielding the right propor- 
tion of products to suit the refinery capacities 
and the needs of the various countries. The 
outlook of the next few weeks remains uncertain 
and it is now almost inevitable that the shortage 
of gas and fuel oil will grow worse. 
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Jane’s Aircraft 


As the picture of world aviation changes year 
by year, so it is reflected in the pages of “ the 
most re-nowned reference book on aircraft and 
engines in the world ’—Jane’s All the World’s 
Aircraft. The tribute quoted above is taken from 
the citation by the Fédération Aéronautique 
Internationale on the occasion of the award of 
the Paul Tissandier Diploma this year to 
Jane’s editor, Mr. Leonard Bridgman, who 
from 1941 until last year has been sole compiler 
of this formidable array of aeronautical informa- 
tion. In the present volume he is assisted by 
Mr. John W. R. Taylor. 

This year, for the first time, Jane’s includes a 
Classified sub-section on guided missiles under 


development or in production in Britain, France, 
America and Switzerland. Insufficient is known 
on the Russian missile situation to justify the 
inclusion of the U.S.S.R. in the tabulated data, 
but it is believed that they have in service a 
medium-range solid-propellant artillery rocket; 
an .anti-aircraft development of the German 
Rheintochter command-guided liquid-propellant 
missile; an improved V2-type missile; a jet- 
propelled medium-range winged bombardment 
missile; and a supersonic glide bomb. Although 
Soviet authorities claim to have developed an 
inter-continental ballistic missile, American 
opinion is that Russia will be third in the field 
with a long-range nuclear misisle, preceded by 
the United States and Britain. 

In general, the picture presented of British 
missile development is nebulous; the only 
weapon Officially announced as being in pro- 
duction being the Fairey Fireflash air-to-air 
missile; whereas France has some half-dozen 
weapons, surface-to-air, air-to-air, short-range 
surface-to-surface and air-to-surface missiles 
listed as being in, or about to go into, production. 
The American data occupies nearly twice the 
space of that of Britain and France together and 
includes much more detailed performance 
summary, the most spectacular items being the 
inter-continental ballistic missiles under develop- 
ment by Glenn Martin and by Convair, with 
thermo-nuclear warheads, speeds of 16,000 m.p.h. 
and a range of 5,000 miles. 

In the aircraft section, Jane’s this year is able 
to give a rather more detailed view of the Russian 
scene, as a result of Soviet security relaxation; 
and, for the first time since the second World 
War, Germany re-appears as a manufacturing 
country, at present mainly engaged on building 
light aeroplanes and sailplanes, but about to 
embark on the construction of jet trainers under 
licence—notably, the French Fouga Magister 
which is to be produced by the Heinkel and 
Messerschmitt companies. 

Other highlights of the year include the 
increasing success of the British turbine-driven 
airliners in breaking into the American market— 
and the formidable entry of the four major 
American commercial aircraft constructors into 
the turbo-airliner field; the United States Navy 
contracts for the development of atomic air- 
craft propulsion systems and airframes, and the 
official prediction that a non-operational atomic- 
powered aircraft will fly within the next five 
years; and the formation by the Glenn L. 
Martin Company of a subsidiary company which, 
among other research projects, is to investigate 
anti-gravity devices based on electro-magnetic 
field forces. 
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Clearing London’s Streets 


At long last London’s traffic problem is being 
tackled vigorously: the drastic measures advo- 
cated by the Samuels Committee on Inner 
London Parking will be welcomed by all those 
who realise the immense cost of crowded streets 
and crawling traffic. Mr. Harold Watkinson, 
the Minister of Transport, to whom the com- 
mittee’s report was submitted, called it “‘ a thor- 
ough and expert examination ”’ and expressed the 
hope that the local authorities—on whom the 
Road Traffic Act, 1956, places the responsibility 
for initiating parking schemes—would study it 
carefully. In his opinion the Samuels report 
will form ‘an excellent starting point” for 
preparation of such schemes. Clearly, the 
Minister was addressing himself to local authori- 
ties outside the London area and it is probable 
that similar measures will be taken in other 
large towns. 

The Samuels Committee recommend a number 
of measures, the effect of which will be to exclude 
from central London streets 20,000 of the 30,000 
motorists who normally park their cars there. 
All free parking will be prohibited in an area 
bounded by Marble Arch, Kings Cross, White- 
chapel and Westminster (except in mews and 
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culs-de-sac). Within this area there will be 
streets where no parking is allowed and others 
where parking meters will be installed. The 
charges recommended by the committee are 
high—up to 7s. 6d. during the morning and 
scaled in accordance with expected traffic 
density during the remainder of the day. In 
the busiest areas there will be ‘ controlled 
parking zones” where motorists will only be 
allowed 2 hours parking, at 6d. per hour with a 
10s. extra charge if the period is exceeded. This 
is an attempt to make possible the parking of 
vehicles for the purpose of deliveries and is 
intended to exclude any “‘ commuter ” from the 
allotted space. The committee point out that 
“if many motorists are prepared to pay the 
excess charge to secure as long a period of 
parking as possible, so virtually turning the meter 
sites into long-term parking places, the whole 
purpose of the parking meter will be defeated.” 
If this were to happen, the excess charge would 
doubtless be increased, to £1 or more. Short- 
term parking is a vital part of the whole scheme. 

Streets will be clearly marked into the different 
parking categories. Parking facilities will be 
allocated at reduced rates outside the restricted 
zone, and “ fringe parking’ will be developed 
for all-day parkers in residential districts such 
as Kensington or Bayswater. The construction 
of multi-storey or underground garages in the City 
and elsewhere is likely to be sanctioned. A great 
deal remains to be worked out in detail, but the 
Samuels committee’s recommendations are the 
first bold and practical attempt to solve London’s 
traffic congestion. Private-car traffic should be 
much reduced. It is a compromise solution, and 
whether it is successful or not will depend on the 
determination of local authorities to enforce the 
parking rules if, as is likely, the recommendations 
are accepted by the Minister. 
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Metal Stocks 


Following the decision of the Board of Trade 
to release some lead and zinc from the stockpile, 
it was €nnounced last week that up to 2,500 tons 
of tin would also be disposed of within the next 
six months. As early as February last, the 
Government announced in the Defence White 
Paper their intention of reducing the strategic 
reserve of industrial raw materials. Neverthe- 
less, the decision to sell lead and zinc has met 
with a good deal of criticism, particularly 
because consumption of both these metals is 
tending to decline. Following the announce- 
ment, spot prices for both lead and zinc fell 
slightly on the London Metal Exchange. 

Immediately following the Suez crisis there 
was a shortage of both lead and zinc for imme- 
diate delivery and prices rose, partly as a result 
of fears regarding the possibility of the outbreak 
or war. Apart from this movement the recent 
trend of prices has been downward. This 
tendency appears to be due largely to the fact 
that both metals are extensively used by the motor 
industry: zinc for various die castings and lead, 
of course, for batteries. In the United States, 
the decline in output of motor vehicles resulted 
in a fall of about 12 per cent. in zinc consumption 
for die casting, and total world consumption of 
zinc in 1956 is expected to show a fall of between 
2 and 3 per cent. compared with steady increases 
over the previous four years. 

In the case of lead, the motor industry in the 
United States is estimated to account for about 
50 per cent. of total consumption. In the 
United Kingdom, owing to the relatively smaller 
number of vehicles in use, the proportion is 
only about 25 per cent. These figures include 
consumption in new vehicles and in replacement 
batteries, and do not therefore fluctuate so 
closely with the output of motor vehicles as 
does the consumption of zinc for die castings. 
Nevertheless, it is clear that activity in the motor 
industry is one of the major factors determining 
the total consumption of lead. 

In the case of tin, the view taken by the Inter- 
national Tin Council in October, when arrange- 








776 


ments were made for bringing the International 
Tin Agreement into force, was that over the 
two years 1956 and 1957, world supply and 
demand would be approximately in balance. 
The International Tin Agreement provided that 
the manager of the Buffer Stock should be per- 
mitted to sell metal if the price rose above £800 
per ton. At the end of October the price rose 
to £809 10s. but afterwards fell to £797 10s., 
and declined by a further £21 10s. when the 
intention to dispose of part of the strategic 
reserve was announced. The price is, however, 
still well above the permissive point of £720 per 
ton at which the manager of the Buffer Stock is 
allowed to buy. Since no Buffer Stock at 
present exists, any surplus offerings in the imme- 
diate future may well be taken up by the forma- 
tion of such stock. In the case of lead and zinc 
also, purchases for the United States stockpile, 
which have been a strong stabilising influence 
over the last few years, are likely in the short 
term to prevent the occurrence of any wide 
fluctuations in price. 
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Expanding Nickel Production 


While there is now a reasonable balance between 
supply and demand for most of the principal 
non-ferrous metals (in the case of copper there 
are indications that world production may be 
in excess of demand), it is far from being true 
of nickel. Throughout 1956, diversions were 
made to United States private industry of 
nickel scheduled for delivery to the United States 
Government, the total of such diversions for the 
year amounting to 79-3 million Ib. In October, 
the diversion was authorised of all nickel 
scheduled for delivery to the stockpile and to 
the “‘ Defence Production Act ” inventory in the 
first quarter of 1957. 

To some extent the rapid increase in the 
demand for nickel has undoubtedly been due 
to the price policy pursued by the International 
Nickel Company. Until the rise of £81 per ton 
announced at the beginning of this month, there 
had been no increase in price since November, 
1954. While this latest increase may have some 
effect in restricting the rate of expansion of 
demand, it is primarily intended to assist in 
financing the company’s plans for the develop- 
ment over the next three or four years of a 
175 million dol. project in the Mystery-Moak 
lakes area of Northern Manitoba. This involves 
opening two new nickel mines in the area and 
together with expansion at Sudbury will increase 
the company’s nickel producing capacity by 
approximately 50 per cent. to 385 million Ib. per 
annum. 

In announcing these plans, the president of the 
International Nickel Company forecast that, 
taking into account the expansion plans of other 
producers, the total free-world nickel capacity 
in four years time would be of the order of 600 
million to 625 million Ib., as compared with 
1955 output of 427 million lb. Moreover, this 
forecast is exclusive of any increased Cuban 
output beyond the 50 million Ib. annual capacity 
that the United States government will shortly 
have available at its own plant in Cuba. As a 
result of the expansion, world production should 
exceed free-world civilian consumption in the 
12 months ended November 30, 1956, by more 
than 325 million lb. and this will be available 
to cover any increase in the requirements of 
civilian industry by 1960 and also defence 
requirements. 

A recent study of the United Kingdom nickel 
industry predicted that the shortage in this 
country would probably continue until 1960 and 
that the total demand in the United States 
would be 375 million Ib. by 1965. Among new 
outlets suggested in the report is the gas-turbine 
car, which it is suggested might possibly require 
some 20,000 tons of nickel per annum. The 
prospect is therefore one of a continuing shortage 
over the next three or four years, and it would 

appear that the expansion plans are by no 
means too ambitious, unless of course, there 





should be a marked decline in defence require- 
ments of the larger nations. 
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Limiting Price Increases 


On the Second Reading of the Hydrocarbon Oil 
Duties (Temporary Increases) Bill, the Chan- 
cellor of the Exchequer urged the business com- 
munity to make every possible effort to avoid 
passing on the price increases. He pointed out 
that the increase in the cost of petrol was equiva- 
lent to a rise in the cost of living index of only 
about three-quarters of a point, of which 
approximately one-quarter of a point would be 
due to the rise in the cost of private motoring, 
one-quarter of a point to increased bus fares 
and one-quarter of a point to the additional cost 
of goods transport. 

With regard to bus fares, the Chancellor 
pointed out that the London Transport Execu- 
tive were proposing to raise fares overall by 
about one-twentieth compared with the figure 
of: one-twelfth which was permissible under the 
Bill. Whereas they could legally recoup £300,000 
a month they were proposing to recover £180,000. 
In announcing the increase the Executive pointed 
out that allowances had been made for such 
favourable factors as reduced traffic congestion, 
more passengers and fewer empty buses. 

Apart from these factors, however, Mr. P. B. 
Valentine in his Presidential address to the 
Institute of Road Transport has drawn attention 
to the economies which can be effected by 
increasing the average speed of buses. An 
increase of say 1 m.p.h. should be well within 
the bounds of possibility, at least while petrol 
rationing is in force. Recent annual reports of 
the London Passenger Transport Board have 
shown that the point has been reached at which 
the level of fares is resulting in a decline in the 
number of passengers since a great many 
potential passengers find it cheaper to buy a 
small car or motor cycle. The restriction of 
private motoring would seem to offer a very 
good opportunity to induce some of these ex- 
passengers to return to the buses, and it may 
well be argued that it would pay the London 
Transport Executive to absorb the increased 
costs for the time being. 

When the increased Road Haulage charges 
were announced, no mention was made of the 
fact that the ‘“ Transport Levy,” which was 
imposed under the Transport Act 1953, ceases 
to be chargeable after December 31, 1956. The 
saving to the road haulage industry is expected 
to be £4 million per annum—which-should go a 
long way towards meeting the increased costs 
due to higher fuel prices. 
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The Chairmen and Suez 


The Suez crisis is finding its way into. chairmen’s 
annual statements. Four large engineering com- 
panies whose reports and accounts were published 
last week make references to the impact it is 
likely to have on their businesses during the 
current financial year. Mr. Alan Green, M.P., 
chairman of the Walmsley (Bury) Group, 
Limited, considers that if movement of material 
in and out of this country does not revert to 
normal before long “‘ we, along with the rest 
of the country, will face growing difficulties.” 
The company were fortunate to send three major 
machines overseas before shipping became 
dislocated and are temporarily less dependent on 
shipping facilities than “*‘ at any time during the 
past 18 months,” but Mr. Green leaves share- 
holders no room for complacency despite very 
full order books and expanding turnover. 

Sir Llewellyn T. G. Soulsby, chairman of 
Stothert and Pitt, Limited, makes his confident 
expectations of securing ‘‘ our share of the large 
unsatisfied potential world demand for our 
various manufactures” subject to “‘ an easing 
of the present world economic and political 
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tensions.” Mr. Sydney Guy, chairman of Gu 
Motors Limited, says that a substantial amoun 
has been earmarked against stock from the 
company’s reserves owing to the international 
situation, the recent cut in petrol and oil deljy. 
eries and the curtailment of vehicle seryj 
Some orders have been curtailed but those op 
hand are sufficient to ‘‘ carry the undertaking 
well into next year.” 

It is too early for companies to assess quanti. 
tatively the effect of the oil shortage on Produc. 
tion. So far it has passed largely unnoticed 
except when it affects inland transport facilities 
The disruption of shipping services is much more 
serious and is already interfering with our export 
trade. The shortage of ships and the phenomenal 
rise in freight rates are a direct threat very 
difficult to counter, even if companies were in q 
position to charter ships as has been done in the 
motor industry. The effect of inflationary 
pressures is an even more direct: threat to com. 
panies’ overseas business. Their impact on the 
policy of some of the concerns reporting last 
week is discussed in the following note. 


= * * 


Destructive Rise in Costs 


These words, ‘‘the destructive rise in costs,” 
were taken from Mr. Thomas McKenna’s anuual 
review of the Stavely Coal and Iron Company, 
Limited. This well-diversified engineering group 
record a very slight fall in profits due to lower 
margins obtainable by most of their companies. 
So far, rising costs have largely been, and will 
continue to be, absorbed but Mr. McKenna 
warns “‘a real margin of profit is a necessity, 
both for survival and for progress.” The 
group’s answer to rising costs has been to invest 
in “the best facilities: for competing in both 
home and export markets ” and by accelerating 
developments in the newer fields of engineering. 
The same policy has been adopted by several 
other companies whose reports are available, 
including Adamant and Western Engineering 
Limited, Birmid Industries Limited, A. Monk 
and Company, Limited (civil engineering con- 
tractors), Warsop Power Tools, Limited. 

Adamant and Western lay special emphasis on 
the acquisition of the most up-to-date automatic 
machinery, which has resulted in “ increased 
efficiency which has, in turn, been reflected in 
the prices of our products.” The need for this 
was underlined in a recent report of the Economic 
Commission for Europe which commented 
unfavourably on the failure of British manufac- 
turing industry to expand production above the 
1955 level. Adamant and Western’s policy of 
investing large sums in new plant is designed, in 
the words of their chairman, Mr. F. G. Matravers, 
“* to compete in a highly competitive market with 
more than a reasonable chance of success.” 
A. Monk and Company say that they are con- 
stantly investigating, at home and abroad, “ the 
immediate and projected plant developments ” to 
acquire the most modern available, “ essential 
in these days of keen competition.” The same 
point is made by Mr. E. Player, deputy chairman 
and managing director of Birmid, who explains 
that their re-equipment schemes are designed to 
improve efficiency rather than to enlarge capacity, 
for “ only those factories using the most efficient 
methods and machinery can hope to compete in 
world markets in years ahead.” 

Every report mentions the threat of rising costs 
and warns of the dangers of further wage 
increases. There is little doubt that falling 
profit margins, should they continue to fall, will 
eventually have a strangulating rather than a 
stimulating effect on investment and—even more 
important—on research and development pro- 
grammes. The seriousness of the present infla- 
tionary spiral, which is gaining momentum 
despite all the Government's efforts to hold it in 
check, cannot be over-emphasised. Mr. Frank 
Morris, chairman of Herbert Morris, points out 
that up to 85 per cent. of the cost of production 
is for material-handling so there is room for 
improvement by greater mechanisation. 
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ENGINEERING CONTRACTS 


12—PAYING FOR THE WORK 
By F. H. B. Layfield 


This is the twelfth article of the series being con- 
rributed by Mr. Layfield for the guidance of 
engineers and others engaged on the preparation 
of engineering contracts. The eleventh article 
appeared in ENGINEERING, December 14, 1956, 


page 745. 


When a contractor undertakes to do the work 
involved in an engineering contract he does so 
in return for a promise, express or implied. 
That promise is the promise of the employer 
to pay, and it will usually take one of three 
forms. In one instance, the employer may 
say to the contractor—if you will complete the 
work specified in the contract then I will pay you. 
Such a contract is called a Jump sum contract. 
Secondly, the employer may say—do some work 
for me and I will pay you what it is worth 
when it is measured and valued at the end of the 
job. That kind of contract is known as a 
schedule contract. 

Lastly, it may be that the employer has 
actually promised nothing, or his promise may 
have been made in circumstances different from 
those prevailing at the end of the work, and the 
contractor may then claim that there was an 
implied promise to pay a reasonable price for the 
work. Such a claim is called a claim on a 
quantum meruit. Each of these promises raises 
diferent problems regarding payment, but as 
the great majority of engineering contracts are 
lump sum contracts it is those which will be 
discussed here. 

Sometimes, if the contract works are small and 
speedy execution is important, it may be desired 
to reserve payment until the work is completed. 
When the contract so provides, the problem 
which often arises is how complete the work 
must be before payment can properly be 
demanded. Can the employer refuse to pay 
for the. work because there are defects and 
omissions? The answer must turn upon the 
exact wording of the contract, but, if completion 
is made a condition precedent to payment, this 
will usually mean substantial completion. Sub- 
stantial completion, in this context, means that 
the contract work is finished in the ordinary 
sense of the word. 


CONDITIONS FOR PAYMENT 
The position regarding the degree of com- 
pletion required in a contract was discussed by 
Lord Justice Denning in the case of Hoeing v. 
Isaacs. Having described the contract involved 
in that case he said: 

“It was a lump sum contract, but that 
does not mean that entire performance was 
a condition precedent to payment. When 
a contract provides a specific sum to be paid 
on completion of specified work, the courts 
lean against a construction of the contract 
which would deprive the contractor of any 
payment at all simply because there are 
some defects and omissions. 

“The promise to complete the work is, 
therefore, construed as a term of the contract 
not as a condition. It is not every breach 
of that term which absolves the employer 
from his promise to pay the price, but only a 
breach which goes to the root of the contract, 
such as an abandonment of the work when 
it is only half done. Unless the breach 
goes to the root of the matter, the employer 
cannot resist payment of the price. He must 
pay it and bring a cross-claim for the defects 
and omissions, or, alternatively, set them up 
in diminution of the price.” 

All the same, as the Lord Justice went on to 
point out: 

“It is, of course, always open to the 
parties by express words to make entire 


performance a condition precedent [to 
payment].”” 
If it is desired to make entire performance a 
prerequisite of payment, that condition will need 
to be very clearly expressed, because, otherwise, 
it will be construed in the sense described above. 
Whenever large-scale contract works are to be 
constructed, it is neither convenient nor practic- 
able to withhold payment therefor until com- 
pletion. In any event, if the contract is silent 
on the point, it may be implied that 
‘““A man who contracts to do a long 
costly piece of work does not contract, 
unless he expressly says so, that he will do 
all the work, standing out of pocket until 
he is paid at the end.” 
And it may be that the contractor is entitled to 
say 
“there is an understanding all along 
that you are to give me from time to time 
at the reasonable times payments for the 
work done.” 


RETENTION MONEY 

In any event, it is usual for an engineering con- 
tract to make express provision for payment at 
intervals throughout the contract period. This 
is usually done by splitting the contract price 
into two parts: the bulk of the price being 
allocated for use in making progress payments 
and a small part being earmarked to be retained 
until the completion of the work. This latter 
sum, known as retention money, is usually 
ascertained by stating, either in the tender or in 
the contract, that a fixed percentage, usually 
between 10 and 20 per cent., of the contract price 
shall be so retained. The draftsman will usually 
wish to know at an early date two things about 
the retention money. In the first place, he will 
desire to know its amount and this is a matter 
for the engineer since the sum chosen must turn 
largely upon technical considerations. The 
engineer will be well advised to decide the matter 
with care and not to be too narrowly governed 
by the printed provisions of the standard forms. 
Secondly, the draftsman will desire to know 
from the engineer when and in what circum- 
stances the retention money should be paid over. 
Unless the contract lays down expressly the 
arrangements for the payment of retention 

money, the law will assume that 
“Entire performance is usually a con- 
dition precedent to payment of the retention 
money, but not, of course, of the progress 
payments. The contractor is entitled to 
payment pro rata as the work proceeds, less 
a reduction for retention money. But he is 
not entitled to the retention money until the 
work is entirely finished without defects or 

omissions.” 

The most common arrangement made is that 
of dividing the retention money into two parts; 
one part to be paid on completion of the work 
and the other part at the end of the maintenance 
period. But, again, this is a matter for the 
engineer. He should decide what arrangement 
best suits his purpose and the nature of the 


contract work. 


SHIPPING PLANT OVERSEAS 

Contracts for work overseas, frequently involve 
the shipment of plant abroad. Where such plant 
is to be erected by the contractor concerned pay- 
ments will usually be made at the normal times, 
but when the contractor supplying the plant is 
not erecting it some special problems may arise. 
In such cases, the contract frequently provides 
for the main payment to be made when the plant 
is delivered and the balance to be paid at the end 
of an appropriate maintenance period. The 
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important point for the engineer to bear in 
mind in such circumstances is to be sure that 
payment is to be made only when the plant has 
reached the place selected by him and that he 
has suitable control of it from that time. The 
place concerned may be the factory of origin, 
the port of embarkation or destination, or the 
site itself. Wherever it is, the engineer will 
wish to be able to take charge of the plant before 
payment is made, and the contract should make 
adequate provision for this. When the engineer 
is to be responsible for the actual shipment he 
will require to receive the appropriate docu- 
ments of title to the plant concerned before pay- 
ment is made, and very desirable these documents 
should be listed, if possible, in the contract. 

In all cases where shipment of plant or 
materials overseas is to take place, the payment 
of customs dues and other duties can be an 
important sum. It is desirable that the contract 
Should make it abundantly clear which of the 
parties is to pay these charges. If it is to be the 
contractor, the contract should provide that 
Suitable documents of discharge from these 
dues should be furnished to the engineer before 
the appropriate payment by the employer is due 
to be made. 

_ Time is frequently another important factor 
in connection with the payment of work done 
overseas. The employer is given a specified 
period in most printed forms during which to 
honour any certificate against which a payment 
isto be made. The Institution of Civil Engineers’ 
General Conditions, for instance, provide in 
this connection that 
“Payment upon each of the engineer’s 
certificates shall be made by the employer 
within the number of days named in the 
tender after such certificate has been 
delivered to the employer.” 

When the engineer decides upon the period 
he will fix for this arrangement he will do well 
to satisfy himself that adequate time is provided 
for communicating between the places concerned. 
In order to do this he may well have to decide, 
or discover, where and how payment against 
each certificate is to be made. Normally, this 
aspect of the matter will cause no difficulty, 
but occasions do arise (usually when no special 
provision has been made in the contract) when 
payment is to be made to the contractor in a 
country or place different from that where the 
office of the employer is found. It also some- 
times happens that payment is not to be made in 
cash, but by some other means, such as by bills of 
exchange or bonds. In each of these instances, 
a number of special provisions may need to be 
made. 

EXCHANGE PROBLEMS 


Some overseas contracts involve payments in 
currencies other than the employer’s own. For 
example, it is not unusual, in these days, to find 
that in some overseas contracts payment is to 
be made partly in sterling, partly in dollars, and 
partly in the currency of the country where the 
works are to be carried out. Exchange controls, 
availability of currency, and similar matters may 
render such an arrangement complex. The 
problems involved are too complicated for 
discussion here and they should be the subject 
of appropriate advice. The engineer’s interest 
in these matters is not, however, as remote as 
it might seem. A failure in connection with 
payments at an early stage in the contract can 
more thoroughly upset his arrangements than 
almost any other single matter. It follows that 
he should be as reasonably satisfied as possible 
that the payment provisions in the contract are 
practicable. 

When the execution of the work follows the 
course anticipated in the contract, payments 
will be made without any untoward incident 
after the issue by the engineer of each of his 
progress certificates. Usually, the payment of 
part of the retention money will then be made on 
the completion or taking over of the work. 
Finally, at the close of the maintenance period, 
the balance of the retention money will be paid 
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over. At that moment, the original lump sum 
agreed upon will have been paid completely. 
This very rarely happens in fact, because, in the 
course of the great majority of contracts, addi- 
tional amounts will have been added to the 
contract sum, or deductions made from it. 
It may be useful to consider how these alterations 
may be brought about. 


ALTERATIONS TO PAYMENTS 


Additions most often arise in one of two ways. 
The engineer may authorise changes in the 
contract works and issue an appropriate variation 
order, such as was considered in an earlier 
article. Any duly authorised extra work of this 
kind can be charged to the employer, if the 
contract so provides, and will increase the 
contract price accordingly. Payment for such 
work can be included in the interim or progress 
payments if the contract provides for this to be 
done. Additions to the contract price may also 
arise through the operation of a clause which 
permits certain authorised variations in the cost 
of labour and materials te be passed on to the 
employer. 

The two ways, just mentioned, in which the 
contract price may be increased may also 
account for a decrease in the contract price. 
The engineer, exercising his variation powers 
may order the omission of part of the work and 
this may, but not necessarily will, reduce the 
price. Also, the clause allowing variations 
in the price of labour and materials to be passed 
on. permits the employer to take advantage of 
corresponding reductions, and, though it seems 
improbable at the present time, this special 
clause may result in reductions of the contract 
price. There is, however, a third way in which 
the total amount due by the employer to the 
contractor may be altered and payments be 
affected accordingly. 


PAYING FOR DEFAULTS 


The parties to the contract may agree, when 
they make their contract, that a specified sum will 
be paid, in the event of a particular breach of 
contract, by one party to the other. Such a 
procedure is often agreed to in order to avoid the 
inconvenience and cost of a recourse to law. 
This arrangement may be particularly useful 
where the results of a breach of contract are 
likely to be such that “ although undoubtedly 
there is damage the nature of the damage is such 
that proof of it is extremely complex, difficult 
and expensive.” If the sum which is to be paid 
for any particular breach of contract is to be 
enforceable it must be a genuine pre-estimate of 
the damage which is likely to follow the breach. 
It is largely a matter for the engineer to see that 
the pre-estimate concerned is a genuine one; if 
it is not, it will be regarded by the courts as a 
penalty and will not be enforceable. How then 
is the engineer to distinguish a penalty from a 
genuine pre-estimate ? 

The choice of words alone will not be conclu- 
sive. The fact that the contract speaks of a 
liquidated sum, that is, a fixed and agreed 
amount, as a genuine pre-estimate of damage 
will not decide the matter. The courts will look 
behind the words and inquire into the truth of the 
matter. In doing so, they will examine the facts 
as they existed at the time when the contract was 
made, and not as they were at the time of the 
breach. Judged by these facts, the liquidated 
sum must not be extravagant or exorbitant. In 
this connection, “‘a great deal must depend ” 
in the words of Lord Halsbury “‘ on the nature 
of the transaction—the thing to be done, the loss 
likely to accrue to the person who is endeavouring 
to enforce the performance of the contract and 
so forth.” 

On the other hand, this does not mean that the 
agreed sum is to be regarded as a penalty merely 
because the damage involved is difficult to 
estimate, for, after all, this is precisely the state 
of affairs against which the agreement is intended 
to guard. Nor will the sum be regarded as a 
penalty merely because it is disproportionate to 
the contract price. Indeed, it may often happen 





that the employer would suffer very serious 
loss as a result of a quite limited breach. 


AGREED DAMAGES 


On the other hand, the agreed sum of damages 
will be regarded very suspiciously by the courts 
if that identical sum is to be paid in the event of 
each of several different events; especially will 
this be so if some of those events are likely to be 
trivial and others serious. The difficulties in 
making a genuine pre-estimate should not blind 
the engineer to the advantages which an agreed 
sum provides in the event of a breach of contract, 
since much expense and difficulty can sometimes 
be avoided thereby. Nevertheless, it should 
also be observed that there is a disadvantage 
to be considered. Suppose an agreed sum of, 
say, £500 is incorporated in the contract as a 
genuine pre-estimate of damage in the event of a 
breach. If, when the breach actually takes 
place, the damage which occurs amounts to 
£1,000, the existence of the agreed sum will be a 
distinct embarrassment. The employer may 
then wish to show that the pre-estimate was so 
large that it was a penalty but, at the same time, 
will also wish to show that the damage suffered 
was greater in extent! 

Perhaps the most convenient use of the agreed 
sum is for dealing with delays in completion 
in cases where these arise. This procedure 
usually takes the form of a clause stating that, if 
the contractor fails to complete the work by a 
particular date, he shall pay liquidated damages 
at a given rate per day. When such a delay 
occurs, the employer will prima facie be entitled 
to deduct the resultant sum from the unpaid 
part of the contract price. Should an arrange- 
ment of this kind be made, it may be desirable to 
see that the balance left in the employer’s hands 
at the proper completion date is sufficient to 
allow of reasonable deductions before it is 
exhausted. This means, of course, so arranging 
the later progress payments that they cannot 
run ahead of actual work despite the presence 
on site of much materials and plant. 


SUMMARY 


There are a number of matters relating to 
payments which should be borne in mind at the 
time when the contract is prepared. If the 
entire completion of the contract is to be a 
condition precedent to payment then this fact 
should be made unmistakably plain in the 
contract. Provisions for progress payments, in 
most instances, will follow the pattern already 
mentioned when certificates were discussed. 
Retention money should be fixed in accordance 
with the technical risks involved and the same 
considerations will govern the conditions on 
which its payment depends. In both these 
matters the draftsman will expect to be guided 
by the engineer. Similar observations apply to 
arrangements for the shipment of plant. The 
appropriate place for handing over the plant is 
something which the engineer should decide 
and payments should follow the arrangements 
thus made. 

Overseas contracts sometimes raise special 
payment problems. Progress payments may 
need to be made in several currencies, or in 
various forms, or in different places. Such 
problems require expert advice but, above all, 
ample time should be left in order to allow 
complicated transactions to be carried out. The 
engineer does not normally have to concern 
himself unduly with such payment problems 
but their effectiveness is of first importance to the 
successful completion of his work. 

The total sum agreed.to be paid under the 
contract may be increased or reduced by means 
of duly authorised variation orders, or by the 
operation of a clause providing for the effects 
of variations in the cost of labour or materials. 
There may also be a change in the payments 
made owing to the operation of a clause in the 
contract, by which the parties agree that a 
specified sum is to be paid by one party to the 
other, in the event of a breach of contract. 
Provided that the sum so agreed upon is a genuine 
pre-estimate of the damage likely to follow from 
the breach concerned, the provision will be valid 
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and enforceable. To be regarded as genui 
the pre-estimate must be neither exorbitant 
extravagant. If it is either of these, jt be 
become a penalty and be unenforceable, 
results likely to arise from a breach are | 

a technical matter, and, therefore, it is pref 
that any estimate of them should be made 
the engineer. There are both advantages 
disadvantages to the inclusion of agreed pa 

of this kind, but they are often valuable jg 
connection with delays. If such sums 
genuinely be claimed, they may be deducted or 
set off against any payments due. 
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TRADE EFFLUENTS 


Sir Frederick Armer, K.B.E., chairman of the 
Board of Control and formerly deputy secre: 
Ministry of Health, has been appointed chairman 
of the sub-committee set up by the Central 
Advisory Water Committee to inquire into the 
law dealing with trade effluents. Any person or 
body wishing to give evidence to the syb. 
committee should send a memorandum to Mr 
H. R. Pollitzer, secretary, Trade Effluent Sub. 
Committee, at the Ministry of Housing and Local 
Government, Whitehall, London, S.W.1, 


x k * 


THE MISSING STUDENTS 


It was not to be expected that the conference 
organised by the Association of Scientific 
Workers on the Supply of Students for Higher 
Technological Education would have produced 
any startling new ideas, but it did produce some 
useful papers and discussions which will be 
worth studying when they are published in the 
report. Stimulated by Miss Miles, headmistress 
of Mayfield School, Putney, the conference 
agreed that most jobs in engineering, with the 
exception of civil engineering, could be per- 
formed by women; but it was not clear how 
they were to be made glamorous to fifth-formers, 

Dr. J. Topping, principal of Acton Technical 
College, drew attention to the depressing fact 
that, as the university faculties of engineering 
expanded, the number of unfilled places in the 
colleges of technology were growing. No 
doubt this is because of the slowness in the 
development of the new sandwich courses and 
on these, and industry’s responsibility for them, 
Mr. Meade, group education and _ training 
officer of Philips Electrical Industries, Limited, 
had some very frank things to say. It is well 
known that some industries and some groups in 
those industries, are taking their responsibilities in 
this matter seriously, but a great many are not. 
There are difficulties for the smaller firms and 
the large number of potential students whom 
they employ or who are employed by one of the 
less enlightened firms are lost to technological 
education. There is a danger that the Ministry 
of Education’s insistance on works-based courses, 
presumably for financial reasons, will prevent 
the full utilisation of our potential resources. 

Speakers at the conference recognised that 
numbers recruited depended to a large extent on 
quality of teaching: first of all in the schools and 
secondly at the universities and colleges. A 
boy or girl is attracted to the science side if the 
science teacher is not less inspiring than the 
arts teachers. No new suggestions for increasing 
the number of good science teachers were made 
but some discussion took place on the possi- 
bility of the universities accepting a lower stan- 
dard of science at entry. 

It was good to hear from Professor Christo- 
pherson of the development of tutorial methods 
of teaching at Imperial College and of the need 
to examine methods of teaching engineering 
students so as to arouse their enthusiasm. Mr. 
Meade also drew attention to the urgent need of 
industry to re-examine its training methods, 
and especially the methods of training graduate 
and student apprentices. 
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fig. 1 In submerged arc welding, a mechanised form of arc welding, a mechanical 
means of travel is provided for either the electrode or the work, or both. Flux in 
granular form is deposited on the work just ahead of the arc. 


WELDING IN THE UNITED STATES 






VARIOUS PROCESSES COMPARED 


Some views on the relative merits of various forms 
of welding, as carried out in the works of the Solar 
Aircraft Company, San Diego, California, one of 
the leading American companies engaged in metal 
fabrication for the aircraft and other industries, 
are given below by Mr. A. L. Bennett, who is 
the welding engineer in the research division of the 
company. The photographs reproduced were all 
taken in the Solar Company’s works. 


Oxy-acetylene welding has many advantages, 
particularly for a small shop or an individual 
operator. The equipment is readily portable 
and, normally, most metals can be welded by 
this method. The cost, of the basic equipment 
needed is relatively cheap and the quality of the 
weld is very good. Its disadvantages—and these 
are relative—are chiefly that it is slower than 
arc welding on thicker materials and that it 
takes longer to train a good operator. Moreover, 
many metals require the use of a flux. 

The metallic-arc method is the commonest 
form of arc welding and submerged arc welding 
is a mechanised form of metallic-arc welding 
(shown in Fig. 1) in which a mechanical means 
of travel is provided for either the electrode or the 
work, or both. In this process a granular form 
of flux is deposited on the work just ahead of 
the actual arc or, in some applications a heavily- 
coated wire is used. The electrodes, however, 
may be coated or bare. The advantages of the 
submerged-arc process are the uniform and 
reproducible quality of the welding, while high 
production is its great virtue. One machine with 
one operator can produce in eight hours as much 
as four welders can produce in a week. Its 
disadvantages are that owing to the lack of 
Suitable wire or flux, many materials cannot be 
welded in this manner. Moreover, minimum 
thicknesses place limitations on the operation of 
the machine. 


SHIELDED-ARC WELDING 


The inert-gas shielded-arc process seen in 
Fig. 2 is a low-voltage, high-current arc- 
welding process using a non-combustible tungsten 
electrode in an atmosphere of inert gas such as 
argon or helium. The gas, which forms an 
envelope around the deposited metal, provides 
a cooling agent for the electrode and protects 





the molten metal from the surrounding atmos- 
phere. Most metals can be welded without 
flux and at rates considerably in excess of welding 
by the oxy-acetylene method, but some of the 
more common steels cannot be welded by this 
process without considerable porosity. It is, 
however, adaptable to mechanical or automatic 
installations and welding speeds are rapid on 
relatively thin-gauge materials. 

The initial equipment-installation costs are 
somewhat higher than those for metallic arc, 
and operating and maintenance costs are higher 
than is the case for oxy-acetylene, metallic or 
submerged-arc welding. Moreover, the equip- 
ment is delicate and it is not always practical on 
heavier materials. Where it may be adapted, 
however, and not expected to perform functions 
that might be better carried out by other means, 
it is an extremely serviceable production tool in 
the hands of a skilled operator. 

Sigma welding, the initials standing for 
shielded inert-gas metal-arc, is a trade name 
covering a semi-automatic or fully-automatic 
arc process. This relatively new process, now 
coming into accepted use on _ heavier-gauge 
materials, employs a consumable electrode which 
is fed automatically through the torch nozzle 
to work set up on an automatic travel mechanism, 
usually in a gaseous atmosphere. A_ large 
bellows is shown undergoing welding by the 
Sigma process in Fig. 3. A specially-designed 
generator is provided ordinarily to produce a 
constant volt-amperage output or a rising 
amperage with constant volt output. (Most 
welding generators have a decreasing voltage 
rising-amperage characteristic in operation.) 

Normally, inert gases provide the shielding, 
but nitrogen or carbon dioxide are often used on 
certain types of steel. Gas costs may be high 
in this process, as some work will consume from 
50 to 75 cub. ft. an hour. The process is rela- 
tively rapid, although the welding speed is not 
as great as that of the submerged arc. The 
tooling requirements for work on heavier-gauge 
materials, however, are not as stringent as for the 
metallic-arc process, because the molten weld 
metal is visible and adjustments may be made as 
the work is travelling past the arc. Weld 
quality is good and a high degree of skill on the 
part of the operator is not as great a factor as in 








Fig. 2 The combustion chamber casement of a jet engine being 
welded by the inert-gas shielded-arc process, in which a non- 
combustible tungsten electrode is employed. 


other forms of welding. Once the technician has 
set up the work, the process is automatic. 


RESISTANCE WELDING 


Resistance welding is a highly important type 
of welding made possible by electronics and 
electronic controls. Actually, however, the pro- 
cess is about 75 years old, but enormous strides 
have been made since the war of 1939-1945, both 
in equipment and in allied controls and also in 
the versatility with which the widest possible 
range of materials can be handled. 

The principle of resistance welding can be 
stated simply: the material is brought to the 
plastic state by low-voltage high-amperage cur- 
rent and fused by pressure and the resistance of 
the material itself to the electric current causes 
the heating. The current is conveyed by elec- 
trodes which may be wheels or sticks of copper 
and they administer the pressure. At the present 





Fig. 3 A large bellows undergoing welding by the 
Sigma, or shielded inert-gas metallic-arc, process. 
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Fig. 4 Semi-automatic VIBRATION OF 
planetary geared roll COMPRESSOR BLADES 
welder making circular Design Rule for Axial Flow 
seam welds on an after- Machines 
burner fuel manifold. The Blade vibration, with the possibility of failure Th 
upper electrode rotates as . one of the major factors governing the relia. the 
ility of axial-flow compressors.  Self-excited in 
it welds. vibration occurring at part load, when some wit 
blade rows are stalled, often causes much trouble the 
In a paper presented at the Institution of Lin 
Mechanical Engineers, on December 7, Mr ger 
A. D. S. Carter and Mr. D. A. Kilpatrick ide 
of the National Gas Turbine Establishment ins 
Pystock, described an investigation which has rut 
been undertaken into this phenomenon. The Th 
main objective was to determine the major hor 
factors governing the vibration, and to establish the 
if possible, some design rules which would Th 
reduce the chances of a failure to an acceptable 
minimum. The self-excited vibration of blades 
in cascades has been studied by the authors and 
a simple theoretical correlation attempted. This 
has been supplemented by single-stage work and 
by multi-stage full-scale tests. Both flutter and 
stall cell exitation have been encountered, and 
are described in the paper. 
The empirical design rule which was proposed 
had the form: 
time transformers with stepless controls, to HEAT-RESISTING STEEL Verit = k tf 
provide infinite heat variations, are usual. ‘ 
Manual pressure has been replaced by hydraulic FIRE BARS Where V,,;; is the critical inlet velocity, k is 
air cylinders or pneumatic, hydraulic-pneumatic, 7 an unknown factor to be —— from 
cam, or gear arrangements which deliver a ife 7 inter s experience; ¢ is the maximum biade thickness; 
repeatable and measurable force. The setting up Long Life in Sinter Plants f the frequency of the blade (torsional or bend- 
and maintenance of pre-determined welding One of the applications of a high-chromium ing); o the density of the blade material in 
sequences are effected by electronic controls. type of heat-resisting steel, ‘‘ Vesuvius,’ deve- 1b. per cub. ft.; p is the fluid or air density, 
Resistance-welding machines, despite their loped by Firth-Vickers Stainless Steels, Limited, It should be emphasised that this is essentially 
complexity, are generally rugged and reasonably Sheffield, is for the cast fire bars of sintering a practical rule of thumb. As _ experience is 
accurate over a long period of.time. They do plants in which the fines and small particles of gained, it may be possible to modify the constant 
require careful maintenance and constant quality iron ore are agglomerated prior to charging _ to bring therule into line with particular examples, 
control supervision over their output and _ into the blast furnace. The steel has a high such as different root fixings. The rule has been 
operation. Parts are generally checked hourly resistance to scaling at temperatures up to formulated from test evidence on stator blades 
by means of test specimens for cleanliness of 1,100-1,150 deg. C. and has, therefore, a long that is probably also applicable to rotors. The 
work, fit, electrode wear and the character of working life, in spite of the arduous conditions critical velocity given by the rule is the maximum 
the weld. imposed by the sintering process. Although the fluid inlet velocity that can be assigned to any 
Design requirements and production volume _ initial cost of the Vesuvius fire bars is markedly — blade row at its stalling point. The compressor 
are determining factors that decide the choice of higher than that of cast-iron bars, this is offset designer will also have to ensure that the blade 
resistance welding as a manufacturing tool. by their length of service and the consequent thicknesses are not such that the critical Mach 
Operationally, it is the cheapest method of pro- reduction in maintenance costs. number is exceeded at the maximum speed. 
ducing a weld. This, in extended production At one works the new fire bars have been Using the rule, it has been shown that designing 
runs, more than offsets the initial cost of equip- found to have an average life of 1,800 days of a compressor free from exited blade vibration 
ment. Resistance welding is widely used in continuous service, compared with the 80 days need involve no serious compromise in contem- 
American industry, particularly in motor-car of other materials. At another works, the porary design. Many compressors are safe 
manufacture and for home appliances. The number of bars changed weekly in the sintering even though no special design precautions 
motor-car and railway-carriage industries use plant has been reduced from 3,000 to 300 since have been taken. Trouble has resulted from 
some very elaborate systems, such as machines _ the introduction of the new fire bars. pushing the performance to the limit and the 
having 50 to 100 electrodes in a single unit The illustration shows some of the new steel results presented in the paper should give some 3 
operating in sequence with multiple transformers. fire bars, marked with the letters “‘ FV” and _ indication of the risks which this entails in any F 
A semi-automatic planet-geared roll welder is cast-iron bars after the same period of service. particular application. In the future, there ti 
shown in Fig. 4 making circular seam welds onan ‘The cast-iron bars are seen to have suffered con- may be some conflict between the purely aero- 
after-burner fuel manifold. The upper electrode siderably, whereas the ‘‘ Vesuvius ”’ steel bars are dynamic demands associated with high perform- 
rotates as it welds. practically unaltered. ance and the design of satisfactory blades ‘ 
TESTING OF WELDS ir 
The features examined in a weld are strength, x 
ductility, reduced weight and ease of fabrication. ar 
The strength and ductility of fusion and resist- a 
ance welds may be determined by physical tests. be 
Commonly, welded specimens of 4, 4 or 2 in. o 
width are pulled to fracture in a tensile testing ss 
machine and the degree of ‘“ necking” and e 
elongation carefully measured and _ plotted. t 
Other means of measuring weld quality include s 
the impact test, while a visual examination pro- ; 


vides a speedy means of verifying proper weld- 


bead contour, and of ascertaining the presence Cast-iron and ‘‘Vesuvius” 


or absence of notches or surface irregularities 
which could affect its soundness. On-the-spot 
or laboratory bend tests give a rapid indication 
of ductility but not of conditions below the 
surface of the weld. X-ray methods are em- 
ployed for revealing internal porosity and cracks, 
while other inspection methods involve the use 
of magnetic “ ink ” and of fluorescent dye pene- 
trating media, and the examination of polished 
and etched sections under the microscope. 


heat-resisting chromium- 
steel fire bars—the latter 
bearing the letters FV— 
after the same period of 
iron-ore 


service in an 


sintering plant. 
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WATER-COOLED GENERATOR 
DIRECT FLOW THROUGH THE STATOR COILS 


The third of the four 30 MW generators in 
the Bold power station of the Central Elec- 
tricity Authority is notable in that the stator 
windings are internally water cooled. Made by 
the Metropolitan-Vickers Electrical Company, 
Limited, Trafford Park, Manchester, 17, the 
generator, apart from the water cooling, is 
identical with the two air-cooled machines already 
installed in the same station ; that is to say, it 
runs at 3,000 r.p.m. and generates at 11-8 kV. 
The conductors forming the stator windings, 
however, are square section copper tubes, and 
the cooling water actually runs through them. 
The rotor is still hydrogen cooled. A ring main 


Fig.1 The stator of a 30 MW prototype machine is cooled by circula- 


ting water through the hollow copper coils. 


at one end of the generator feeds each of the coils 
(made up from 12 tubes) through tubes of plastics 
insulating material. The arrangement can be 
seen in Fig. 1. After passing straight through the 
machine, the water is withdrawn from a similar 
ring main at the far end. A view of a conductor 
end is shown in Fig. 2, illustrating the method 
of connection of the plastics pipes to the copper 
conductors. A rubber O-ring is used for sealing 
and the coupling nuts are tack-welded in position 
to prevent any possibility of their unscrewing in 
service. The plastics tube is fitted over a 
serrated steel sleeve and the copper outer ferrule, 
which is also internally grooved, is swaged on 
to the tube to give a good grip. A very small 
hole is drilled in the ferrule to provide an air 
vent during the swaging process. 

The water circulation system is straightforward 
and forms a closed circuit with a header tank to 
supply make-up water. Distilled water is used 
and is pumped through a cooler and a filter 
to the generator header and so through the 
windings. Make-up is provided on the return 
side, where there is also a chamber for air de- 
trainment. The water pipes are normally 
earthed and are insulated from the generator 





Each coil (made from square 
section tubes) is separately connected to a ring main by a plastics pipe. 


ring main. Included in the circuit are flow and 
temperature alarms and a water conductivity 
recorder. 

Standard works tests, using distilled cooling 
water with a conductivity of 2-5 reciprocal 
megohms per centimetre cube, were carried out, 
including open and short circuit characteristics 
and losses, followed by a six-hour temperature 
test at approximately full rated load of 37-5 MVA 
11-8 kV at zero power factor. 

The total loss in the water in the plastics tube 
connections at this load is estimated to be less 
than 1 kW, and even if Manchester tap water 
were used the loss would not exceed 10 kW. 

During the above test 
the maximum tempera- 
ture rise of the distilled 
water was 2 deg. C., and 
the copper temperature 
rise would only exceed 
this by the water to 
copper surface tempera- 
ture rise, which is only 
0-2 deg. C. The power 
to pump the water 
through the complete 
circuit was only 8-8 kW, 
with a pressure drop 
across the winding of 
18 lb. per sq. in. 

The above tests were 
followed by a_ three- 
phase sudden short-cir- 
cuit test at full voltage, 
and a final high potential 
test of 24-6 kV for one 
minute between phases 
and to ground with 
water flowing through 
the conductors. 

This development is 
an advance in the direc- 
tion of reducing the 
space required for the 
accommodation of the 
stator conductors, and 
therefore in reducing the 
size of this type of 
machine. 

Conductor A in Fig. 3, 
which is the conductor 
fitted in the stators of 
the existing 30 MW 
conventionally cooled 
generators at Bold power 
station, has a tempera- 
ture rise of about 65 
deg. C., measured by 
thermocouple between coils outside the insula- 
tion, for a current loading of 1,835 amperes, and 
with cooling air at 35 deg. C. The corresponding 
copper temperature is estimated to be about 
115 deg. C. 


REDUCED TEMPERATURE RISE 


The water-cooled conductor B in Fig. 3 
carried a current of 1,750 amperes for five hours 
after which the copper temperature was 29-2 
deg. C., the distilled water inlet temperature 
being 27 deg. C. The conductor is therefore 
capable of carrying a very much larger current 
within the permissible temperature limits for the 
insulation in contact with the copper. The tubes 
are transposed in the coil to reduce eddy currents, 
and the section B has been taken at a point 
where this is occurring in both inner and outer 
layers. This accounts for only one tube being 
shown in each of these layers. During extensive 
preliminary tests carried out at the makers’ 
works no trouble was detected due to corrosion 
of electrolytic action. 

The saving in overall dimensions as a result 
of the reduction in space required for the stator 
windings is quite considerable. With it there is 


781 


also a saving in weight. The latter is a point 
which may have great possibilities, for the limita- 
tion of size due to a limit of weight for road 
transportation of 150 tons has been a con- 
trolling factor in the design of the latest C.E.A. 
sets as mentioned in Weekly Survey of our issue 
of December 7 (page 710). As the test figures 
given above imply, for this particular machine 
the rating could safetly be increased by a large 
amount without any increase in size or weight, 
or alternatively, for the same output the size 
of the generator could have been reduced. 
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Fig. 2 The plastics pipe is connected to each 

half of the coil by a union which is spot welded 

to prevent loosening. The pipes are gripped 

between a serrated steel inner sleeve and a grooved 

copper ferrule, the latter being swaged in position. 
The assembly is then taped up. 
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Fig. 3 Use of direct cooling has allowed the 
overall size of the coils (and therefore of the 
machine) to be reduced. ‘‘ A,’’ on the left, is the 
conventional air-cooled assembly; ‘‘ B,’’ on the 
right, is the arrangement for internal water cooling 
showing the square section conductors. 





MECHANICAL BREATHING 


IRON LUNGS AND POSITIVE PRESSURE MACHINES 


For the James Clayton Lecture which he delivered 
before the Institution of Mechanical Engineers in 
London recently, Captain G. T. Smith-Clarke, 
who is Chairman of a Group Hospital Manage- 
ment Committee, chose for his subject ‘“‘ Mechanical 
Breathing Machines,” and described some of his 
developments in cabinet breathing machines, 
cuirasse-type machines, rocking beds, positive- 
pressure machines, and accessory apparatus. We 
give below an abridged version of the lecture. 


The mechanical breathing machines in use 
at the present time can be roughly classified 
under two types—(1) the negative pressure 


type, which by replacing inoperative or impaired 
muscular action, attempts to simulate the normal 
human respiratory system, which is a negative- 
pressure system in that the mean pressure is 
sub-atmospheric; and (2) the positive pressure 





Fig. 1 


pressure cabin type. To the patient it looks like a coffin. 
readily handled and continuous manual operation was too much for a nurse. 


type, whereby the lungs are directly inflated by 
intermittent positive pressure, or by alternative 
positive and negative pressures, through a 
tube taken directly into the trachea (windpipe), 
either by way of the mouth and throat or by 
way of an orifice specially made in the trachea 
to receive it. 

All cabinet or tank breathing machines (the 
so-called iron lungs) and all cuirasse respirators, 
are of the first type. 

The second type ranges from hand-operated 
bellows for temporary use, pressure-operated 
instruments which derive their power from 
cylinders of compressed air or air-oxygen mix- 
tures, to the most modern machines which are 
powered by electric motors and can deliver 
air or air-oxygen mixtures at varying rates, 
pressures, and volumes as desired by the physi- 
cian. 


NUFFIELD BOTH BREATHING 
MACHINE 


With the modifications to be described later; 
the Nuffield Both cabinet respirator, manufac- 
tured and donated in 1939 to hospitals by Lord 
Nuffield, would be still the first line of defence 
in a large-scale outbreak of poliomyelitis in 
Britain. 

The cabinet is large enough to take the body 
of an adult patient. The head and part of the 
neck are outside the cabinet and the neck opening 
is made reasonably airtight by some form of 
soft-rubber sealing collar. A mechanical pump, 


usually of the crank-driven bellows type, is 
connected to the cabinet by a short length of 
non-collapsible rubber canvas hose. An adjust- 
able leak valve is fitted to the cabinet and an 
adjustable non-return valve to the pump to 
control the pressure inside the cabinet when the 
breathing machine is in use. 


The original Nuffield Both breathing machine, of the negative- 


The pump is set to operate at the timed or 
estimated breathing rate of the patient to be 
treated. On the suction stroke of the pump 
about 1-5 cub. ft. of air is removed from the 
cabinet; this results in a reduction of pressure 
on the body surface of the patient enclosed 
within the cabinet. The patient’s head with 
its breathing openings being still exposed to 
atmospheric pressure it follows that air will 
pass into the lungs. 

For the average adult patient, provided that 
the air passages are clear, the negative pressure 
required inside the cabinet to cause an air 
intake of approximately 500 cub. cm. to the lungs, 
will be 15 to 20 cm. water head. 

On the compression stroke of the pump 
sufficient air is returned to the cabinet to restore 
atmospheric pressure inside it, the patient’s 
chest returns to normal resting position and an 
air-carbon dioxide mix- 
ture, in volume approxi- 
mately equal to that of 
the air taken in during 
inspiration, is expelled 
to atmosphere. 

In some cases the 
physician may decide that 
for the expiration portion 
of the breathing cycle, 
a positive pressure of 5 
to 10 cm. water head in 
the cabinet is desirable. 
This can be obtained 
with modern machines by 
adjustment of the non- 
return valve on the pump. 

Fig. 1 is a photograph 
of the machine in its 
original condition. Some 
may think, as patients 
have done, that it had 
It was not 4 very uncomfortable 
resemblance to a coffin. 
Only two hand ports 
were provided and these were too close to the 
head end to be of much use. A small circular 
window gave a very inadequate view of the 
interior. The valves were very crude—a brass 
disc, pivoted on a wood screw, sliding over a 
hole bored in the wooden cabinet served as the 
negative pressure control, while the non-return 


valve was a rubber disc over a ring of holes and 
did not provide for the use of positive Pressure 
during expiration. The machine could be moved 
only by carrying it bodily. No foot-rest was 
provided and the tilting gear was inaccessible 
and very difficult for a nurse to operate jn the 
original version. 

Fig. 2, below, shows the same machine 
after modification, in 1952. Four hand ports 
have been fitted to each side of the cabing 
giving access to the patient without affecting 
breathing. One large opening is fitted on one 
side. When this is opened mechanical breathing 
is stopped, and it is never kept open for more 
than a few seconds. A large Perspex window 
has been added which, together with the new 
strip lighting, permits a full view of the whole 
of the interior. The lights can be used to provide 
some heating if required. New screw-controlled 
valves have been provided, a leak valve on the 
cabinet to control negative pressure and 
non-return valve on the pump unit to control 
positive pressure. The stand has been strength. 
ened, and fitted with rubber-tyred wheels at 


Fig. 3 The new cabinet breathing machine no 
longer resembles a coffin when open to receive a 
patient. 





Fig. 2. The modified Nuffield Both machine provides better viewing of and access to the patient, is 
mobile, and adjustable for tilt, and can be easily manually operated by a nurse. 
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rear So that the machine can be easily 
wheeled about. 

An adjustable foot-rest has been provided, 
and a new tilting gear, positive, but very easily 

ted, enables the cabinet to be set in any 
ition from 10 deg. head end up to 25 deg. 
end down. 

A dry-battery alarm system has been fitted. 
Should the negative pressure in the cabinet fall 
telow 10 cm. water for more than 15 seconds, 
a bell will ring and a red light will be shown. 
This alarm can be put out of action only by 
raising the lid of the battery box. 

The original Both pump provided only three 
breathing rates, 20-5, 26, and 32-8 per miu. 
No mechanical advantage being provided, only 
a strong man, or better still two strong men, 
could hope to operate this pump manually for 
any considerable period. 

The modified pump has a new baseplate for the 
motor with an easily-operated screw traverse and 
lock for belt adjustment; new pulleys to provide 
for five breathing rates, 13, 16, 19, 22, and 25 
per min.; new bellows guides provided to 
reduce noise; and a screw-adjusted non-return 
yalve to permit the use of positive pressure. 

It is easily converted to manual operation and 
gives a total mechanical advantage of 2-15 to 1, 
go that a nurse can now work the pump by 
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Fig. 4 The pump unit of the new cabinet breathing 


machine provides for an_ inspiration/expiration 
ratio of 1 to 1-5. 


To 
Patient 
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Fig. 6 The diaphragm valve of the intermittent 
positive-pressure attachment. 


hand, for long periods, 
without undue fatigue. 
The unreliable rubber bel- 
lows have been replaced 
by leather bellows of an 
improved design. 

A positive-pressure 
direct inflation set, de- 
signed for attachment to 
the Both machine, pro- 
vides breathing assis- 
tance, through control 
valves and a face mask, 
when the cabinet is open- 
ed for nursing attention 
or physiotherapy. As it 
is synchronised with the 
main pump it can be 
brought into use before 
the cabinet is opened; 
this, together with the 
fact that the main pump 
is kept running, is a great 
comfort to the patient, 
and enables the neces- 
sary service to be given 
unhurriedly. 

The first five modified Nuffield Both machines 
had a very arduous proving test, both clinical 
and mechanical, during the severe outbreak of 
poliomyelitis in Coventry during the summer 
and autumn of 1953. Now accepted by the 
Ministry of Health, more than 500 Both machines 
have been modified. 


CABINET BREATHING MACHINE 

It was universally agreed that the orthodox 
construction—that is, the stretcher-bed sliding 
into a box or cylinder—had nothing to recom- 
mend it, and that something more like a normal 
bed, with a cover which could be removed or 
opened, was the ideal. Towards the end of 
August, 1952, after long and careful study of the 
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Fig. 5 The rocking bed incorporates a pump and drive gear unit of the 
same type as that of the new cabinet breathing machine. 


problem, the author built a one-quarter scale 
model of an entirely new cabinet breathing 
machine, which, when opened ready for the 
reception of a patient does look like a somewhat 
special bed, and has no resemblance, fancied or 
real, to a coffin. 

The new design was hailed as a great improve- 
ment on anything known to be in use in Britain 
or in any other country, and the Coventry 
Hospital Management Committee placed an 
order with the Cape Engineering Company 
Limited, Warwick, for a prototype machine. 

About this time moulded glass fibre was 
much in the news as an ideal material for light 
but very strong motor-car bodies. Proposals for 
manufacture using this material for the lid or 
lifting portion of the cabinet were very attractive, 
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Fig. 7 The positive/negative pressure breathing machine which is self-contained. Cam-operated 
mechanical valves control inspiration and expiration periods. 
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both as to delivery time and estimated cost, 
but alas, promises and performance did not 
match up and this proposal nearly wrecked the 
whole project. However, on March 23, 1954, 
the prototype machine, together with a “ Baby ” 
breathing machine and a cuirasse pump, all 
paid for from the fund, was formally handed 
over to the Hospital Authorities by the Lord 
Mayor of Coventry. It was called ‘“ The 
Coventry Mechanical Respirator.” 

After about eight of these machines had been 
made, a modified Mark II model, of all-metal 
construction was brought into production (Fig. 3). 
The auxiliary pump and control box, with inspira- 
tory-expiratory valve and face mask, is now a 
standard fitting. The head board slopes back 30 
deg. above the neck centre-line, whereas below it is 
vertical. It gives maximum comfort and a 
feeling of freedom when the patient is lying on 
the back, which is the position most of the time. 
It is only moderately comfortable for the face- 
down position. A new foot-board has been 
fitted, adjustable in all directions to ensure 
maximum support to the feet, now known to be 
So essential. 

The main pivot point has been located so 
that even with the machine tilted for maximum 
head-down position the patient’s head is still 
not too low for easy nursing attention. 

The bed adjusting screws, controlled by hand 
wheels below the front end of the cabinet, are 
used to adjust the height of the bed to ensure 
that the patient’s neck is comfortable in the 
sealing collar, and they can also be used to tilt 
the bed sideways up to about 3 in. either way to 
ease the patient’s position as desired. 

The conventional pump unit, in which the 
bellows is operated by means of a crank and 
connecting rod, gives equal inspiration and 
expiration periods. Most physicians would like 
a breathing pattern in which the inspiration/ 
expiration ratio is of the order of | to 1:5. In 
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to maximum, or to be set at any intermediate 
position, a variation of the link motion well 
known to engineers was used. This bed, Fig. 5, 
has proved very satisfactory and a considerable 
number of them are now in use. An inter- 
mittent positive-pressure attachment, synchro- 
nised with the bed rock, has been fitted to assist 
patients who cannot adequately be ventilated 
by the action of the bed alone. 


POSITIVE-PRESSURE BREATHING 
MACHINES 


A very difficult problem in connection with 
intermittent positive-pressure respiration is the 
design of an efficient automatic inspiratory/ 
expiratory valve. The ideal valve should offer 
a very low air flow resistance on inspiration, not 
more than 5 cm. water head, and still lower air 
flow resistance to expiration, not more than 
1 cm. water head. It should be absolutely 
reliable when passing air at approximately body 
temperature, and with humidity at saturation 
point. It must not stick or fail when sticky 
secretions are present in the expired air, and it 
must be easy to take apart and reassemble, 
without the use of tools, for cleaning and 
sterilisation. 

For designing the positive-pressure attach- 
ment for cabinet breathing machines, a com- 
promise was accepted, and by allowing air flow 
resistance on inspiration to be of the order of 
5 to 10 cm. water head, it was possible to keep 
air flow resistance on expiration down to 3 to 
5 cm. water head, with fairly reliable valve 
action. Anti-sticking can be helped by provid- 
ing for some slight resistance on the intake side 
of the breathing machine pump, the resulting 
negative pressure in the pump helping to bias the 
valve toward the expiration position. Fig. 6 
shows this valve in its production form. A 
large number of these valves has been supplied 
for hospital use, and have proved quite satis- 
factory for occasional 
use with the positive- 
pressure attachments. 
The author is now con- 
vinced, however, that 
for continuous _ inter- 
mittent positive-pressure 
ventilation, | mechanic- 
ally-operated valves for 
inspiration and expira- 
tion are essential. 

This has led to the de- 
velopment of a machine 
designed to provide 
either positive/negative 
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pressure ventilation and 
to be reliable and efficient 
on either system. The 
machine is entirely mech- 
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r anical, and is built as a 
} complete unit. (Fig. 7.) 
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Fig. 8 Flow diagram of the positive ‘negative pressure breathing machine. 


the new pump unit the desired result has been 
obtained by the use of a well known very simple 
and efficient mechanism, (Fig. 4). There is no 
connecting rod in the usual sense; the crank 
pin carries a bearing block which works into 
a pivoted crosshead, and by suitably fixing the 
position of the pivot in relation to the crank 
centre, the differential action is obtained. 


ROCKING BED 


Towards the end of 1953, the «thor decided 
to design a rocking bed—useful for ‘* weaning ” 
breathing machine patients—in which the motor, 
five-speed pulleys, worm reduction-gear and 
crank, exactly as used in the new cabinet breath- 
ing-machine pump unit, could be incorporated. 
This allows for the rate of rock to be set exactly 
to the breathing rate to which the patient has 
been accustomed in the breathing machine. To 
enable the angle of rock to be varied from zero 
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Mounted on castors, it 
is arranged in two tiers— 
the upper part compri- 
sing the pumps, controls, 
driving motor, gear- 
boxes, cam-operated 
mechanical valves controlling inspiration and 
and the mechanism for manual 
operation in the event of an electrical failure; 
the lower tier carries the humidifier, the 
negative pressure vessel and expiration water 
trap and the dry spirometer, with a parking 
space provided for the emergency handle. In the 
event of electricity, motor, or gearbox failure, 
this handle can be fitted to the splined shaft 
visible in the front of the machine, and manual 
operation can be in action in a matter of seconds. 
Four controls together with the compound 
pressure gauge are mounted on top of the 
cabinet. They are (1) a lever which controls the 
stroke of the positive-pressure pump and so 
determines the volume of free air or air-oxygen 
mixture delivered to the valve box; (2) a lever 
which operates the dog clutch to permit motor 
or manual operation; (3) a lever (on production 
models a wheel) which controls the variable- 
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speed gearbox providing for breathing rates of 
10 to 40 per minute; this can be locked jn 
one of ten positions, but can also be set at 
intermediate position if required; (4) a Circular 
knob to control the negative pressure which jg 
provided by a separate pump: it is calib 
“* off,” “‘ minimum,” ‘ maximum.” In the of 
position, intermittent positive pressure only jg 
supplied to the patient; negative pressure can 
be adjusted for 0 to 15 cm. water head, ang 
dead-weight safety valve prevents any reduction 
of pressure beyond this range. The mechanical 
inspiratory/expiratory valve is built into the side 
of the cabinet; there are two stainless-steel 
poppet valves, working in a bronze valve 
both inlet (inspiration) and exhaust (expiration) 
valves being operated by cams mounted on the 
pump driving shaft. The breathing pattem 
provided is inspiration 120 deg. and expiration 
240 deg. As the period of the positive-pressure 
pump is 180 deg., it follows that pressure is built 
up in the compression space of the pump, the 
humidifier and the connecting pipes before the 
inspiratory valve opens; this helps to overcome 
the inertia of the considerable volume of air jp 
these dead spaces and ensures efficient “* filling” 
of the lungs in the comparatively short time the 
inspiration valve is open. The dry spirometer 
can be left in circuit for continuous reading even 
when intermittent positive pressure only is in 
use, provided always that under this condition 
the negative pressure control must be set to 
overcome the slight resistance to expiration 
caused by the spirometer. Fig. 8 shows the 
principle of the machine. 

Several of the production machines have com- 
pleted upwards of 1,000 hours each, working on 
patients under normal hospital conditions. 


= © © 


INCREASING THE RANGE 
OF A DRILLING MACHINE 


Up to Seven Operations With 
a Single Spindle 


The ** Arbo ” automatic turret drill head, made 
by Ludwig Gack, Mihlacker, Germany, and 
marketed in this country by Thoka Machinery 
Supplies, Limited, 2 Drapers-gardens, London, 
E.C.2, can be mounted on the quill of any 
drilling machine with a throat dimension of 
10in. or more. It can have from 2 to 7 spindles, 
the speed of each being variable independently 
of the others by means of internal gearing. 
The drilling machine can thus be run at a con- 
stant speed while the spindles rotate at the speeds 
appropriate to the particular operation being 
carried out. 

The drill head consists of a bowl-shaped casting 
housing the drive and indexing mechanism, and 
closed by a curved plate or spindle carrier. This 
carrier has from 2 to 7 sockets which carry the 
interchangeable operating spindles. The number 
of spindles can be changed at any time simply 
by exchanging the spindle carrier. The drill 
head is attached to the drilling machine by means 
of a simple adaptor sleeve, and driven by a 
No. 2 or No. 3 Morse taper shank which fits 
the machine spindle. 


CHOICE OF SPINDLE SPEEDS 


Each of the interchangeable spindles can 
have either geared or ungeared drive, the gears 
being integral and of the planetary type. 
Ungeared spindles run at the same speed as the 
drilling machine, those which are geared can 
operate at any one of ten ratios within the range 
1 to 4 and 4to 1. The drilling machine speed 
can thus be constant, the drill head gears giving 
all the speed variations necessary for drilling, 
reaming or tapping. Each spindle can be fitted 
with an independently-adjustable depth stop, 
consisting of a set screw which strikes either the 
workpiece or an anvil mounted on the machine 
table or fixture. 

The diameters which can be drilled range up 
to § in. in steel of approximately 45 tons tensile, 
there being a recommended maximum for each 
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which they are to be performed. Symbols on 
the edge of the boards indicate the operations 
associated with each pin hole. 

Not only are numbers entered in the normal 
decimal notation but the machine does its 
calculations throughout in decimals, whereas 
large computers generally operate on a binary 
system. This removes the necessity for addi- 
tional equipment required to convert from the 
decimal to the binary system at the input, and 


reduction having a throat dimen- to convert back to the decimal system at the 
echani i f 10 i output. The makers also claim that the arith- 
) the gj = © m. Or more. metic unit itself is rendered simpler by the use 
less~stee| of the decimal scale. 
ilve Arithmetic operations are performed using a 
Piration) pulse coded system. The digits of each number 
d ON the are represented by the presence of from 0 to 9 
Pattern voltage pulses, a pulse frequency of 75 kc/s. 
‘Piration being used. Numbers not being operated on at 
Pressure any particular instant are stored on the surface 
> 1S built of a revolving drum, which is processed in the 
mp, the Same manner as the magnetic tape used for sound 
fore the recording. The magnetic memory (i.e., the 
/eTcome drum) has a storage capacity for 100 numbers, 
f air in or 10,800 pulses. Part of the drum is used as 
filling’ ratio to ensure that the torque transmitted is being effected by the rotation of the drill spindle, an accumulator, and it is here that much of the 
ime the within safe limits. For tapping, the recom- and set in motion when a control pin touches calculation is effected. A typical operation, 
Ometer mended maximum diameter in a single run is the machine head on the return stroke. The controlled by the programme pinboards, would 
18 even j jn. in steel; for larger threads the operation operating spindle is centred accurately in relation be to select a certain number from a specific 
y Is in can be divided into two, using a taper tap in one _ to the axis of the drilling machine by means of a___ location in the magnetic memory and add it to 
Ndition spindle and a plug tap in the spindle which tapered index. Only the spindle in operation the contents of the accumulator—these contents 
Set to follows in the indexing sequence. The tapping is normally rotating, but as the head begins to being the result of some preceding calculation. 
iration spindles are of the automatically-reversing type, index, the following spindle is started automatic- The addition of an eleven-digit number would 
WS the running at half the machine speed on the cutting ally and accelerated gradually to its working take 50 milliseconds or three revolutions of the 
stroke and full speed when returning. speed, so that it 1s finally engaged smoothly and drum. By comparison, wont pene corsa a 
> COM- uietly ready for the next working stroke to sity Mark II computer would perform a similar 
Ing on HAND OR POWER INDEXING pce in "A hand lever is prodiiel tex manual operation in 180 microseconds and has a drum 


The indexing of the head is normally automatic, 


indexing of the head when required. 


AN ELECTRONIC COMPUTER AT YOUR DESK 
Decimal System Replaces Binary Code 


Although the prime virtue of a digital computer 
is speed, cost and ease of operation are also 
important and must be balanced against time 


and the quantities to be operated on, to be fed in 
rapidly on punched or magnetic tape—at speeds 
of about 200 characters per second. These 


storage capacity for 500,000 pulses. The increase 
in speed is achieved by referring not to the drum 
but to an additional faster memory capable cf 
storing 10,240 pulses. 

However, the gain in speed entails an increase 
in cost and complexity: the E101 has 160 valves 
(approximately 300 thermionic cathodes) and 
1,000 germanium diodes, the Manchester 
machine has 1,800 thermionic cathodes and 
1,800 germanium diodes; the former computer 


available, in order to decide on the speed characters are coded orders and numbers, the 
nade required. A small, relatively slow, computer coding process itself being an additional com- Consumes 3 kW, the latter 12 kW. i A 
and like the Burroughs E101, recently displayed for plication in the technique of operation. The Thus the E101 is in a_ special position 
nery the first time in the United Kingdom, is useless E101, since it can tolerate a much lower input between the large computer and the desk calcu- 
don, for such an operation as weather forecasting speed, dispenses with complex input mechanisms lator. It can perform all the operations of a 
any where many variables are involved, and the and has instead separate stations for the input large computer and, where high speed is not 
1 of results must be produced with great rapidity if of numbers and orders. Numbers are entered essential, will be much more economical both 
dles, the forecast is to be a forecast, and not a con- ona keyboard similar to that of a conventional in operating staff and operating cost. However, 
ntly firmation of present events or past history. On desk calculator. Instructions are entered in an there are certain types of problems, such as 
ing. the other hand there are many problems where equally simple and clear manner: to the right of | payroll calculations, that would take too long 
on- such a high speed and handling capacity is not the input keyboard are the programme pin-_ to evaluate on this small machine. There is no 
eds required, allowing a smaller and cheaper com- boards on which the sequence of operations to be doubt that it is a useful tool for research. New 
‘ing puter to be employed to great advantage. performed is set out by the arrangement of pins. York University provides a central Ei0l com- 

A typical example of this second type of Each particular arrangement will determine puting facility for many of its departments: 

ing problem is the prediction of the performance of the arithmetic and other machine operations to there is every reason for providing a similar 
ind an arrester gear for jet aircraft. An engineer, be employed, together with the sequence in facility in our own universities. 
his using ordinary methods, would have taken 
the more than 96 hours, whereas the E101 obtained 
ber solution in 65 minutes. More specific informa- 
oly tion of the order of the computation speed is 
rill achieved from the claim by the manufacturers, 
ns Burroughs Adding Machine Company, Detroit, 
a U.S.A., that a system of nine simultaneous 
its equations can be solved in ten minutes, and a The E101 computer has 

0 » 30 matrix multiplied by a 30 element a keyboard input for 

vector in 15 minutes. 

From the illustration it will be seen that this ®umbers. These are 

in model is very much smaller than the conventional entered as decimals and 
rs digital computer, yet, from the previous examples, all calculation is in this 
e, It is clearly much faster than a desk calculating : 
Ie machine. It is a compromise between the two, System. Thus space is 
n being an attempt to combine the speed and saved by the absence of 
e capacity of the former, with the ease of operation _gecimal - to - binary con- 
d of the latter. It can solve all of the problems s : yer 
uy that a large computer can, though it does so more Version equipment, which 





slowly. This is inevitable as it is designing for 
speed that makes computers large and costly. 
Yet by recognising the limitations that must be 
€xpected in such a small machine, the designers 
have been able to use features which would be 
not worth considering in a large machine, often 
to considerable advantage. 

By virtue of their high computing speeds, 
conventional computers require their instructions, 





is necessary for most 
computers, and the arith- 
metic unit is simplified. 
On the right are the 
programme pinboards 
which control the 
sequence of operations. 
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TOWARDS BETTER ILLUMINATION 


RESEARCHES ON MATERIALS AND METHODS OF 
PRODUCING LIGHT FROM ELECTRICITY 


Facilities were recently given to the technical 
Press for visiting the research laboratories of 
the A.E.I. Lamp and Lighting Company, 
Limited, which are in the British Thomson- 
Houston Company’s factory at Rugby. A very 
wide range of work is being carried out there, 
particularly in regard to the use of materials, not 
only for immediate lamp production, but for 
such items as photo-electric and _ electro- 
luminescent cells. Mr. L. J. Davies, director of 
research, announced during the visit that 


new engineering development laboratories were 
being built at Leicester, adjacent to the Melton- 
road Lamp Works; the foundations have already 
been laid. At these laboratories, the results 





Fig. 1 The sealing of electrodes into quartz tubes presents a problem 


owing to the small plasticity range of the material. 


to draw the tube first to a neck, as on the left, but recently a machine has 
been developed to pinch the undrawn tube as on the right. 





Fig. 2 The machine for sealing quartz tubes was developed in the laboratory 


and a prototype has been in service in the shops. 
production costs as the necking of the tubes is no longer needed. 


obtained from the research department will be 
interpreted into practical designs for production 
at the factories. The different divisions of lamp 
production would still be maintained at the four 
main factories. 

One of the main materials involved in the 
manufacture of lamps is glass for the envelope, 
and in the development of glasses which would 
be resistant to sodium attack (causing darkening 
and therefore loss of efficiency) several new alloy 
glasses have been produced. One of these is 
Tellurite, which can be made with a refractive 
index as high as that of a diamond, and has been 
used in doublet lenses, where it has successfully 
reduced the spherical aberration by a factor of 

15. Another glass is 

a vanadate, which has 
the property of con- 
ducting electricity with 
a resistivity inversely 
proportional to _ the 
temperature. In the de- 
monstration, a square 
of glass of about 4 in. 
side and some + in. thick 
which had _ opposite 
faces plated to spread 
conduction, was placed 
in a lamp circuit, and 
as the temperature was 
raised the conduction 
increased so that the 
lamp lit brilliantly. 

Another problem oc- 
curring with  gas-dis- 
charge tubes, is that 
argon is slowly absorbed 
in some way, and this 
can cause the striking 
voltage to be raised. 
The method by which 
argon disappeared was 
one of the investigations 
in progress. The pro- 
blem of attack by oxida- 
tion of molybdenum as 
used for leads-in in the 
seals of discharge lamps, 
was being tackled by 
coating the wires with 
a silicide layer. One 
method of producing 
this is by dipping the 
wire into silicon powder, 
when a layer a few 
thousandths of an inch 
thick is formed. De- 
monstrations were given 
of the effectiveness of 
this layer by heating two 
molybdenum wires, one 
of which was coated, in 
air. The uncoated wire 
burned to molybdenum 
trioxide, while the other 
with the coating, though 
glowing red, remained 
unattacked. 

Where, in discharge 
lamps, the temperatures 
reached are too high for 
glass, the envelopes are 
made from quartz, and 
one of the problems has 
been the formation of 
seals which retain their 
tightness even for large- 
current lamps. Quartz 
has a very narrow plas- 
tic range of temperature, 
and it has always been 
a skilled operation to 


The older method. was 


It offers a saving in 
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Close the seal at the right moment. The ends of 
the tubes were narrowed to reduce the 
required, and this increased the cost of many. 
facture. A machine has however been developeg 
in the laboratory which can successfully make 
seals in quartz tubes without having to have the 
tube necked. The two types are shown in Fig, | 
and the prototype machine in Fig. 2. The 
machine has since been put into service in the 
factory, and so far has proved successful. Flat 
strips form the leads for currents up to % 
amperes continuous rating. 


ELECTRO-LUMINESCENCE 


The phenomenom of electro-luminescence has 
received considerable attention in recent years, 
Phosphor crystals have been grown to a consider. 
able size as is shown in Fig. 3, and these can be 
made to emit light by passing an alternating 
current through them. Panels have been deye- 
loped in which a layer of crystal powder is sand- 
wiched in a glass casing, with a transparent con. 
ducting layer on the front, and an aluminium 
electrode plate at the back. The arrangement 
is illustrated in Fig. 4. When such panels 
are energised a glow is obtained over the whole 
of them. Several colours have been obtained so 
far, but at present the efficiency of the arrange. 
ment as a light producer is rather low. The 
highest value obtained is of the order of ten 
lumens per watt, which is about equivalent to the 
very lowest tungsten emission. The life, how- 
ever, is quite good. At mains frequency an 
emission of two foot-lamberts can be obtained 
as an average figure, but this can be increased to 
about 50 when the frequency applied is increased 
to 2,000 c.p.s. The emissivity of a fluorescent 
discharge tube is of the order of 1,000 foot- 
lamberts. Problems arise in making electro- 
luminescent panels in the question of sealing the 
layers to give rigid mechanical construction. 
However, they have been successfully used for 
clock faces, switch indicators and similar applica- 
tions and the current consumption is small. 

Alongside the development of the electro- 
luminescent crystal is that of the photo conduct- 
ing crystal, usually of cadmium sulphide. The 
resistance of these is extremely sensitive to the 
light falling upon them, and so they can be used 
to indicate the passing of a flash of light. It 
is quite possible to arrange a photo-conducting 
crystal and an electro-luminescent crystal in 
series with an alternating current supply, so that 
the light falling upon the first will reduce the 
resistance sufficiently to illuminate the second. 
An application of this has been devised to detect 
a flash. The circuit is so adjusted that a flash 
of light will reduce the resistance of the conduct- 
ing crystal sufficiently to energise the luminescent 
crystal, which then emits enough light to main- 





Fig. 3 Single crystals of a phosphor, which will 
emit light when energised by an alternating current, 
have been grown to large sizes. 
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Fig. 4 Electro-luminescent panels are constructed 
in sandwich form made from the powdered 

r between two conducting layers (one of 
which is transparent) with outer sheets of glass. 
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Fig.5 A solid-state image converter can be made 

from a sandwich containing both photo-sensitive 

and electro-luminescent layers. Some degree of 
intensity magnification is possible. 


tain the resistance of the conducting crystal at its 
low value, and so will remain alight. The con- 
struction of an electro-luminescent panel is 
shown in Fig. 4, and that of an application of 
the two forms of crystal in Fig. 5. The latter 
may be called an image converter, in that the 
gradients of light falling upon the conducting 
layer are transmitted through to the luminescent 
layer where the picture is reproduced. The 
brightness of reproduction will be controllable 
and it will be quite possible to effect a change in 
light wavelength between the two, so that 
ultra-violet light falling on the image could 
produce a picture in green on the luminescent 
crystal. A certain amount of increase of bright- 
ness can be obtained, and it might well be possible 
that such an image converter would have applica- 
tions in the X-ray field by permitting a very 
weak discharge to be used, and multiplying the 
brightness in the final image. This would mean 
that longer exposures could be given to the 
X-rays without endangering health. 


DETECTING IMPURITIES 


_ In the field of semi-conductors, the presence of 
impurity is extremely important. Minute traces 
of the order of one part in 10° completely change 
the characteristics of some of the crystals. A 
mass spectrometer is used to detect the presence 
of impurities in solid state materials, and has 
been found to be completely satisfactory down 
to amounts of one in 10’. This instrument uses 
a double focus to deal with the spread of elec- 
trons at the spark and gives the complete spec- 
trum for the material. An alternative method is 
by irradiating the materials as, for example, 
Samples of tungsten and arsenic, and then com- 
paring the purified sample with the standard. 
Traces of impurities as small as 10-" grammes of 


arsenic canbe detected in a one gramme sample 
of tungsten by using this method. 

The properties of the materials used to coat 
fluorescent tubes form another item of research 
that has to be carried out. Not only is the colour 
important in producing matching lamps, but 
the colour must be maintained at elevated 
temperatures without change. Some phosphors 
are more suitable for long-wave radiations 
while others are better reflectors of short waves. 
Both have to be used in colour correction. 
During investigations many different combina- 
tions have been obtained to give a wide range 
of colours by which natural lighting can be 
simulated. Mechanical strength comes into the 
design of the cathodes for discharge fluorescent 
lamps, and the question of the adhesion of the 
sensitive powder, barium carbonate, is one that 
has to be investigated. A reaction occurs when 
the cathode is heated, and a certain amount of 
gas is formed. It is important to note what 
elements are contained in this gas to identify the 
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fluorescent lamps has been to increase the loading 
of each unit. The 80 watt 5 ft. long lamp has, 
for some time, been the standard, but develop- 
ments have taken place to try and double the 
output from the same length of tube. An 
American version uses a re-entrant tube which 
forms what are virtually cold pockets where the 
mercury vapour can condense and so keep the 
amount constant. This has raised the loading to 
about 120 watts. Another method has been 
to employ an extra-long cathode stem, whereby 
the cold areas are formed behind the cathode, 
between it and the cap of the tube, and this has 
led to outputs of about 100 watts being obtained. 
A third method has been the introduction of a 
length of glass tubing of fairly narrow bore 
within the main tube of the lamp, to act as an 
obstruction in the vaporisation of the mercury 
and in a 5 ft. tube, 24 in. in diameter, it has been 
possible to obtain a loading of 150 watts with 
a good life span. Another problem in con- 
nection with fluorescent lamps is the starting of 





Fig. 6 For analysing, both qualitatively and quantitatively, the very small samples of gas emitted from 
reactions in fluorescent lamps, special apparatus has been devised. 


reactions that take place, so that the life of the 
cathode, and of the tube as a whole, can be 
improved. For this purpose the apparatus 
shown in Fig. 6 has been developed, with the 
provision that only very small samples of gas, 
of the order of one cubic millimetre, are available 
for analysis. Ordinary taps which are lubricated 
by grease cannot be used, owing to the high 
absorption by the grease even in the minute 
quantities of tap lubricant, and therefore a 
system ofssealing by mercury columns controlled 
by air pressure has been evolved. 

As far as possible, the gas analysis is carried 
out by mechanical means, usually by drawing 
the sample into a tube which can then be cooled 
in liquid air. The temperature is then raised 
very slowly, allowing the different fractions to 
boil off in succession. Another use of this 
apparatus is for determining the composition of 
gas contained in blisters in glass formed during 
manufacture. The blister is isolated and placed 
in a small receptacle, and the whole apparatus 
above it evaporated. A steel ball is then drawn 
by a magnet from a side chamber and allowed to 
fall on the blister with an impact which breaks 
the latter and releases the gas that it contained. 
Analysis then proceeds as before. The electrical 
properties of the cathode are also of importance 
in determining the cathode efficiency and this is 
done by examining the discharge from a cathode 
directly heated from a separate circuit which 
can be controlled to vary the cathode temperature. 

One of the main features of research on 





Stroboscopic illumination is used to study 
many engineering processes, and its effect is well 
shown in this illustration of a fountain driven by a 
reciprocating pump. 


Fig. 7 
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them, and a silicone coating has been used to 
try and eliminate the formation of a water film 
on the outside which would interfere with the 
earthing effects of the fitment, and thereby 
increase the starting voltage; alternatively, a 
conducting coating of tin chloride has been 
used internally on the caps. This has eliminated 
the need for earthing, but introduced troubles 
due to chemical reactions while the lamp is 
operating. To overcome the starting difficulties 
of lamps used on those circuits which have an 
earthed centre tap, a live strip, insulated from 
the fitment, has been introduced to lie parallel 
with the lamp itself and has so far proved quite 
satisfactory. Much work is being done in the 
laboratories on high intensity sources and also 
on flash tubes which now can be made with 
lives of 5,000 flashes or more. The duration 
of the flash can be controlled by limiting the 


current from any range between 200 watt-seconds 
to 1,200 watt-seconds. Flash tubes are used in 
particular for stroboscopic work and an example 
of a demonstration fountain photographed in 
this way is shown in Fig. 7. 

Problems of house and street lighting, colour 
rendering and colour matching also employ a 
large part of the laboratories’ time. They form 
a rather specialised section, of considerable 
importance, and the company are fortunate in 
that they have the co-operation of the Rugby 
authorities which enables them to try out 
lighting schemes in the streets of the town. 
Permanent photographic records are _ kept, 
enabling accurate light-intensity comparisons to 
be made. For this purpose a series of panels 
of graded intensity are photographed directly on 
to each negative under the same exposure con- 
ditions as the street scene. 


AUTOMOTIVE TURBO-CHARGER 
LIGHT-WEIGHT UNIT WITH QUICK RESPONSE 


Many Diesel engines to-day take advantage of 
the turbo-charger to give an increased horse- 
power for the same size of engine. One of the 
requirements of such a unit for engines of 
the automotive range where speed changes are 
frequent is that it shall be quickly responsive 
to changes of load. This is claimed for the 
Eberspiacher turbo-charger which is to be made 
by Simms Motor Units, Limited, early in 1957. 
The unit has been fitted successfully to many 
Continental engines, including Mercedes Benz 
and Berliet; and in this country to engines made 
by Dormans, Meadows, Rover, Thornycroft 
and Perkins. In all, the turbo-charger has been 
successfully used on about 120 different types of 
engine. 

The Simms-Eberspacher turbo-charger, of 
which a part-sectioned diagram is given in 
Fig. 1, consists of an inward flow centripetal 
turbine, to which the exhaust gases from the 
engine are introduced through two or three 
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Fig. 1 The Simms-Eberspacher turbo-charger has a light-weight rotor 
allowing it to respond rapidly to load changes on the engine. It can be 


either air or water cooled. 


ports, according to conditions. A ring of 
diffuser vanes guides the gases on to the rotor 
blades, and the exhaust is taken from the centre 
and piped away. The rotor is mounted on a 
shaft, on the other end of which is a radial 
impeller which supplies the air to the inlet 
manifold of the engine. By varying the diameter 
and height of the diffuser ring and also the angle 
of the vanes, the turbine speed can be set to 
suit the particular type of engine to which the 
unit is to be fitted, so that the air supply is 
matched to the engine’s requirements. Only a 
single frame size of turbo-charger is planned at 
the moment, but within this size the variations 
obtainable are sufficient to cover engines 
ranging from 80 to 200 h.p. For the larger 
powers, two or more chargers can be fitted, 
as for example on the Rover Meteorite where 
one charger supplies each bank, or in the case 
where two chargers each feed three cylinders of 
a six-cylinder Meadows engine. Each port can 

be fed from a separate 

exhaust manifold, if 

desired, to ensure that 

scavenging is not im- 

peded. Very little altera- 

tion is required to the 


Exhaust 
Gas Outlet 
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Mercedes Benz engine. 
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engine arrangements; the normal exhaus: manifold 
can be used in most cases, fitted with < flange a 
the centre to take the flange of the Charger 
which can be mounted at any convenient angle 
Alternatively, the charger can be mounted at the 
end of the exhaust manifold, an arrangemen, 
which has been used in several cases. On the 
air intake side, an air filter will be required o 
a somewhat larger capacity than the one normal} 
used on the engine, in order to reduce the SUCtion 
losses. The shaft of the turbo-charger is su 

ported on two ball bearings which can be 
cooled either by air or by circulating wate 
Water cooling can also be arranged for the 
outside of the turbine casing if desired. 

The weight of the unit is approximately 
374 Ib., the length 9 4 in. and the diameter 11 jp 
The maximum permissible speed of the turbine 
is 38,000 r.p.m. and the maximum permissible 
gas inlet temperature 1,256 deg. F. The rotor 
assembly alone weighs 2-2 Ib. Supercharging 
pressures of about 6 Ib. per sq. in. are obtainable 
and the engine output can be raised by between 
30 and 50 per cent. in most cases. Specific fue] 
consumptions can be reduced by as much as 
9 per cent. A service life for the turbo-charger 
equivalent to rather more than 100,000 miles js 
normally expected, and servicing can be under. 
taken by any agency of the Simms organisation, 


x k * 


COLD-ROLLED 
STRUCTURAL SECTIONS 


Cold-rolled steel construction in the United 
States of America was described by Professor 
George Winter of Cornell University in a 
lecture given in London on December 6, and 
sponsored by the Cold Rolled Sections Associa- 
tion. Professor Winter, who is consultant to the 
American Iron and Steel Institute on this subject, 
showed about 60 slides illustrating the structural 
developments that have been made since 1939, 
and introduced the American Institute’s Light- 
Gauge Cold-Formed Steel Design Manual, which 
has recently been published. Though many of 
his slides illustrated structural features, a con- 
siderable nu nber were of architectural interest, 
showing finished structures of unusual design. 
After the lecture it was announced that some 
progress had been made towards the issuing of 
a British Standard for these sections. 





Fig. 2 Models are available within a standard frame size for engines 
from 80 to 200 b.h.p. Here it is shown fitted to a 6 cylinder 150 b.h.p. 
The connection for the exhaust pipe is at the rear. 
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Engineering firms are increasingly making use of 
caravans to display and demonstrate their 
products, and so are their suppliers. A wide 
range of companies, including concerns with a 
world-wide reputation, have purchased caravans 
and equipped them to display some of their 
products. The arguments in favour of this 
method of sales promotion are (1) buyers have 
the opportunity of inspecting a wide range of 
goods at a relatively very low time cost; (2) sales- 









ort men and demonstrators can cover a lot of ground 
. turbine very quickly; (3) customers and potential 
rmisaiie customers can be entertained on ‘ company 
he nan foor-space” in comfort and in an atmosphere 
chan conducive to informal conversation. ; 
tainaae Among those who have used or are using 
betw ¢, caravans for display are Atlas Copco (Great 
cific Fue Britain), British Insulated Callender’s Cables, 
much 2 British Oxygen, Perkins, Alfred Herbert, 
-char as Hoover, I.C.I., Marconi, Olivetti, Standard 
pera Motor Company and Ronald Trist and Company. 
4 BLC.C. announced last summer that “as a 
is nder. result of the enthusiastic response given to the 
ation, display caravan introduced last year, a second 
tour has commenced.” The product exhibited 
was mineral-insulated cable. Atlas Copco met 
with such success with one mobile demonstration 
van for their range of engineers’ tools that they 
decided to introduce another, larger, unit. 
NS Standard use several caravans to show their 
dealers the range of publicity material available. 
United White’s of Hebburn, a relatively small company, 
fessor use the largest size available to display a range 
in a of pressure jet oil burners. 
, and There is no lack of evidence that, properly 
socia- used, the caravan can be an efficient new tool 
to the of sales management. 
ibject, 
ctural xk k * 
1939, 
ight. Mobile Exhibition Units 
vhich Ronald Trist and Company, Limited, mentioned 
ry of in the preceding note, have pioneered the use of 
he a caravan as a mobile double-decker exhibition 
Test, stand. This unit, which shows the company’s 
sign. electronic smoke-detecting equipment, can be 
rape taken from exhibition to exhibition, and easily 
8 of transformed into a static display stand after 


the removal of the road wheels and the erection 
ofanupper deck. The potential of this ingenious 
device will be readily appreciated by all those 
who have to prepare new stand designs several 
times a year. 

The caravan has its equivalent on a more 
massive scale, both on rails and on water. At 
the end of last year, Lansing Bagnall Limited 
chartered a complete train to display a full 
range of their mechanical handling equipment in 
ll principal towns. Trade Ships (Exhibition 
and Sales) Limited sent out a ship to the west 
coast ports of North America, carrying a large 
range of British products. This followed success- 
ful visits to Scandinavia. 

The main problem that users of mobile 
exhibitions have to face is the publicising of 
their arrival in a particular location, and effective 
following up of the contacts made during the 
visit. This calls for good organisation and well- 
timed personal approaches to the buyers, 
designers and other executives of the companies 
who are the objects of the visit. It is never easy 
to get people out of their offices, particularly to 
something relatively new and unfamiliar. None- 
theless, the success of the method so far, whether . 
tried by large or small firms, suggests that it has 
become established as an effective method of 
sales promotion. 


: & & 


Analysing Sales Statistics 


The processing of internal statistics and com- 
mercial records constitutes a most important 
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first step in the rationalisation of sales methods. 
It is in fact the foundation stone on which rests 
a company’s marketing policy, whether or not 
market research of the type described on page 
759 (of last week’s issue of ENGINEERING) 
is undertaken. A chapter is devoted to this 
subject in a recent study, Market Research 
Methods in Europe, published by the European 
Productivity Agency of the Organisation for 
European Economic Co-operation. 

Company statistics enable managements to 
compare individual products, groups of cus- 
tomers and sales areas with each other and to 
consider the resulting costs and profits in the 
light of this information. Unfortunately, the 
authors comment, “ not all company statistics 
are a suitable means for investigating market 
problems.” In the engineering industry in par- 
ticular, relatively few firms record information on 
orders received, customers, tenders submitted, 
Stock fluctuations, advertising expenditure, travel- 
ling and other expenses by the sales force, sales, 
prices, discounts paid out, invoicing, payments, 
etc. In many cases the information is there but 
not used, due to lack of staff, or of suitable 
machinery. Generally, however, it is the sense 
of need which is lacking: the data are not 
obtained in a form suitable for easy analysis. 
But in most cases “ a slight alteration will do to 
make them useful for the observation of market 
operations.” 

Sales statistics can be used to organise the 
supervision of the sales force, since the ratio of 
orders to cost is in most circumstances a reflection 
of the efficiency of individual sales representa- 
tives or offices. They can also disclose unprofit- 
able items (whether products, sales areas or 
customers) which, while tying up capital and 
incurring cost, yield little or no utility and thus 
reduce the company’s profits. But they have 
limitations: they are historical, and cover merely 
the firm’s own operations and _ experience. 
Within these limitations they have considerable 
usefulness. 


se 2 


Testing the Value of Advertisements 


The O.E.E.C. study quoted in the previous 
note deals extensively with advertising and 
includes a chapter on “ media research.” The 
authors stress the importance to the advertiser 
of knowing the impact of his advertising efforts 
on his customers and potential customers. 
“Being aware of the structure of advertising 
media and of the force of appeal of advertising 
methods will enable one to reduce the risk of 
specific advertising efforts. If the cost of the 
different advertising methods is then related to 
the strata (of customers) covered one will obtain 
a first impression of the possibilities of rational 
advertising.” 

So far, media analysis and impact research 
has been largely confined to the field of consumer 
goods. Most large advertising agencies run 
their own market research departments for the 
purpose or have associations with market 
research organisations. British engineering firms 
have been slow to come round to the view that 
expenditure on this type of research pays good 
dividends. Most of those who have, carry out 
or commission their own research. In _ the 
United States few large manufacturers of engi- 
neering products fail to carry out regular tests 
of their advertising media or advertising matter. 

Testing the reaction of customers and potential 
customers to advertisements of capital goods in 
this country is normally done as part of general 
market research of the type described on page 
759. The executives who influence the specifica- 
tion—by make, type, etc.—of the purchase, such 
as the designer, plant engineer, buyer, are ques- 
tioned on the various factors which influence 
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their choice. Trade leaflets, editorial matter, 
advertisements in the various journals or news- 
papers they read are examined with them. The 
live and critical interest they generally show in 
these matters, suitably analysed, can serve as an 
admirable basis on which to build an effective 
advertising and public relations policy. 


x k* * 


Package Design 


A study in packaging design published in the 
September 16 issue of the Harvard Business 
Review is of interest not only to those in the 
engineering industry who make containers but 
also to the many firms engaged in the manufac- 
ture or the marketing of consumer durable goods. 
Some hard-hitting advice is handed out: ‘“* Pack- 
aging involves product style, advertising, trade- 
marks, letterheads, displays, product names, and 
distribution systems. The design reflects the 
one of your firm: setting this tone has always 
been a duty of management.” 

A number of brief case studies are given, 
including one that relates to a manufacturer of 
kitchen-ware. In this case the packaging design 
was so poor that it probably worked against the 
product. The lack of style, the clumsy approach 
to women customers and lack of individuality 
were adjudged to be serious obstacles to the 
firm’s progress. The change, when it came, was 
due to “* management’s willingness to break with 
old traditions and prejudices.” 

The value of this important study is the 
message—constantly underlined—that the phrase 
* packaging design” includes “all that goes 
under the name of styling,” and that packaging 
policy influences all operations of a company— 
design, purchasing, production and sales. 
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ELECTRICITY SUPPLY IN 
SOUTH AFRICA 


275 kV Developments 


Since the war South Africa, like many other 
countries, has been suffering from a shortage of 
electrical generating plant with the usual con- 
sequences. According to the report of the 
Electricity Supply Commission for the year 
ended December 31, 1955, the position has, how- 
ever, now been greatly improved by the 330 MW 
of new generating plant which has been placed 
in operation in that period. As a result, it 
was possible to relax the control on the maximum 
demands of consumers of the Rand and Orange 
Free State undertakings so that with certain 
exceptions, where temporary limitations have had 
to be maintained, the full requirements are being 
met in all the districts served by the Com- 
mission. In fact, the aggregate output of the 
undertakings under the Commission’s control 
was rather over 12,200 million kilowatt-hours in 
1955 or an increase of 14-7 per cent. over the 
figure for 1954. This increase was most marked 
in the Eastern Transvaal where it amounted to 
no less than 45-9 per cent. 

It is not surprising therefore to learn that since 
1945 it. has been necessary to increase the 
capacity of the generating plant from 1,216 MW 
to 2.531 MW or that 780 MW is under con- 
struction or on order to meet future demands. 
These extensions include the construction of the 
Highveld station in the Heilbron district of the 
Orange Free State, the equipment of which is to 
consist eventually of eight 60 MW sets, two of 
which are scheduled for completion by the end 
of 1958. This station is to be connected to the 
goldfields area of the Orange Free State by two 
single-circuit lines 98 miles long and operating 
at 275 kV. This voltage was selected after the 
alternative of providing additional 132 kV lines 
had been considered and found uneconomical. 


x * 
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Book Reviews 


MICROCOSMOS 


Atoms and the Universe. By G. O. JONEs, 
J. RoTBLAT and F. J. WHitrow. Eyre and 
Spottiswoode, Limited, 15  Bedford-street, 
London, W.C.2. (25s.) 


Sir James Jeans’s famous book The Universe 
Around Us, which ran into four editions and 
five reprintings, might have been entitled The 
Universe and Atoms. Commencing with a survey 
of the universe as observed, Jeans proceeded to 
examine the atom and its nucleus and concluded 
the work by considering the interpretation of the 
universe in terms of the nature of matter as 
understood at September 1943. The present 
book starts with atoms and nuclei, examines 
the structure of matter and the nature of 
radiation, and then proceeds to look over the 
universe as interpreted at September 1955. 
The striking thing is how little the overall picture 
has changed during the twelve-year interval. 

As perhaps might be expected, in view of the 
impetus given to basic scientific activities during 
these years as a by-product of the enormous 
developments in nuclear technology, the emphasis 
in this book is upon the nucleus; one has the 
feeling that the universe has been tacked on at 
the end as a series of brief notes, with an interest- 
ing chapter on large agglomerations of atoms, 
that is matter in bulk, sandwiched in between to 
act as a bridge between the two halves. Lumped 
together in the middle of the book are some 
thirty excellent plates illustrating nuclei, matter, 
and, predominantly, the universe. As must 
be expected, many of these are old friends, al- 
though some fine pictures taken by the 200 in. 
Mount Palomar telescope are included. 

An interesting feature of the book is its 
objective approach, which is in keeping with the 
current trend of scientific thought away from 
attempts to explain in philosophical or absolute 
terms what lies behind what is observed. 
Underlying this as a continuous theme is the 
view that the proper aim of science should be 
limited to the observation of natural phenomena 
and the development of theories which unify 
the sciences and correlate the observations in 
the most consistent possible manner. Con- 
forming with this approach, the various state- 
ments of fact and principle are made throughout 
the book in accurate scientific phraseology. 
This has entailed the use of a good deal of 
standard scientific jargon and therefore requires 
some scientific background for its understanding. 
Thus, the book may be recommended to engi- 
neers, nearly all of whom will have had some 
acquaintance with physics during their lives. 
But the claim that the book is suited to the 
general reader requires a little qualification. It 
can, however, be confidently recommended to, 
say, sixth-form and university first-year science 
students, and to the general reader who has 
acquired some degree of scientific education. 
There are no mathematics in the text except 
for an elementary exposition of the role of 
mathematics in physics contained in a short 
appendix. 

Despite the fact that the book has been 
written by three authors, with obvious differences 
in style, the text has been couched throughout in 
fluent, easy language, almost colloquial in 
places, which makes for easy reading; an 
achievement spoilt by the need constantly to 
refer forward or backwards to the collection of 
plates and by the complete absence of diagrams, 
graphs and tables in the 76 pages on the universe. 
In following this part of the text, the reviewer 
found his copy of Baker’s Astronomy (D. Van 
Nostrand, 1943) indispensable. 

A useful bibliography is given at the end of the 
book, but in it the name Jeans is conspicuous 
by its absence. Some of the books listed are of 
quite an advanced nature; it is a pity that the 
bibliography was not subdivided into ‘ general 
and popular,” “‘ further reading” and ‘“ more 
advanced,”’ which would have been helpful to 
































the “* general reader ’” who could not be expected 
to be familiar with the literature in advance. 

The book cannot be acclaimed as a successor 
to Jeans’s classic, but might well be read as a 
sequel to that masterpiece to fill in a good deal 
of missing detail on nuclear physics and the 
properties of matter, and to bring up to date a 
few aspects of the astrophysical story. Other 
good companions to this book would be Nuclear 
Physics in Photographs, by Occhialini and Powell 
(Clarendon Press, Oxford, 1947) and The Laws 
of Nature, by Peierls (Allen and Unwin, 
London, 1955); both appear in the bibliography. 
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PROBLEMS WITH MANY 
VARIABLES 


Matrix Calculus. By E. Bopewic. North- 
Holland Publishing Company, P.O. Box 103, 
Amsterdam, Netherlands. (26.50 florins.) 

The arrival of automatic computers has focused 
the attention of applied mathematicians, as well 
as of engineers and physicists, on the ability of 
the “‘ matrix’ concept to facilitate the organ- 
isation and solution of large-scale problems with 
large numbers of variables. Once a problem 
has been expressed in terms of matrices, no 
matter how large (or how many), the latter can 
be partitioned successively into smaller matrices 
of convenient size, and also into single rows and 
columns, which an available computer can add, 
multiply or invert. The book under review 
approaches the theory of matrices from this 
utilitarian point of view. 

The book is restricted to the solution of linear 
algebraic equations and does not go into the 
application of matrices to the solution of 
differential and integral equations. The intro- 
ductory part deals with the theory of matrices 
proper. Their type, manipulation, orthogonal- 
isation, measures of their magnitudes, and 
quadratic and bilinear forms are discussed. 
Then follow treatments of the theory of modal 
matrices, extremium properties and bounds of 
eigenvalues, ending with elementary divisors. 
The first half of the application part ot the text 
deals in detail with the solution of a set of 
linear equations, or their inversion. The second 
half covers procedures for finding eigenvalues 
and eigenvectors (natural frequencies of vibration 
and modes of vibration) of real and complex 
matrices. These are the types of problems that 
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[The galactic nebula in Andromeda (M 31), Ritchey and Pease 190}, 


Men have been guided by study of the heavens on more than one occasion, but only with the growth 
of science has the unity linking cosmic and terrestrial events been fully recognised. 


engineers encounter most often in their design 
of structures. 

Engineers accustomed to the use of vector 
and tensor analysis will welcome an innovation 
by the author to denote a matrix by a single 
bold-face symbol, suppressing all but the neces- 
sary indices and summation signs. This device 
(Schouten’s ‘‘ Kern-Buchstab Methode”’) is 
constantly used in tensor analysis. A practical 
symbolism is more than merely a question of 
notation. The author is able to derive relations 
that simply could never have been reached with 
an awkward index-notation. The ability of the 
book to condense a surprising amount of informa- 
tion in such a small space is chiefly due to its 
notational device. 

The solution of linear equations is classified 
under direct and iteration methods. When the 
elements of a matrix are arbitrary, direct methods 
are recommended. A large number of elimina- 
tion (exact) and condensation (approximate) 
methods are developed, each leading either to 
triangulation or diagonalisation.. Ill-conditioned 
equations, formulas for error, and criterions for 
exactness are given. When the elements of a 
matrix are strongly diagonal, iteration methods 
are applied. The author is not in favour of 
iterations because of their slow convergence. 
Much space is devoted to the discussion of 
various convergence theorems, normalisation, 
scaling, and of special iteration methods for 
electronic computers. The inversion of matrices 
is also treated under the same headings as the 
solution of equations. The author does not 
consider partitioning of matrices superior to 
direct inversion, except where the computer is 
too small. The inversion of geodetic matrices 
used in surveying is treated in great detail. 

The second half of the book covers the direct 
and iterative solutions of eigenvalue problems 
in gratifying and unusual detail. Much emphasis 
is laid upon the determination of the dominant 
eigenvalue. In the iterated vector (power) 
method a discussion of Lanczos’ “ minimised 
vectors” is a serious omission. The standard 
iterated vectors have proved feeble tools because 
of their poor spread, while the vectors of 
Lanczos have no such limitations. 

The author effectively punctuates his presen- 
tation by pointing out the advantages and 
disadvantages of each method and by listing the 
number of operations required. He is quite em- 
phatic with recommendations and disapprovals. 
For these reasons alone the book is a valuable 
addition to any engineer’s library. 
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LEARNING TO LIVE 
IN THE NEW SOCIETY 


By 







LAURENCE 





The Challenge of Change. 
TuomPsoN. Oxford University Press, Amen 
House, Warwick-square, London, E.C.4. (5s.) 


The Oxford University Press are to be con- 
ted on publishing in this inexpensive form 
Mr. Thompson’s brilliant and racy description of 
what the Duke of Edinburgh’s Conference was 
glabout. The full title of this original enterprise 
was “H.R.H. the Duke of Edinburgh’s Study 
Conference on the Human Problems of Indus- 
trial Communities within the Commonwealth 
and Empire” and it was attended by rep- 
resentatives from all ranks of industry from all 
of the Commonwealth, who read and 
listened to a galaxy of sociological background 
and lectures, visited in small groups 
glected parts of the United Kingdom, and 
discussed their findings among themselves. 
Those who attended the Conference were 
manimous in acclaiming it a unique and 
simulating experience, but one which it would 
be difficult to explain to anyone else. A fuil 
official report is to be published early next year, 
but Mr. Thompson was given special facilities 
for writing this short, popular version. 
In a sense this little book is more than a report 
of the Conference; for it is a statement, well 


















se 1901, supported by quotations from Conference pro- 
Trowth ceedings and discussions, and written with 
passionate liberal feeling, of the problems that 
face all societies when industrialisation overtakes 
lesign traditional ways of life. Mr. Thompson believes 
that the demand of people everywhere for better 
ector living makes industrialisation inevitable, but that 
ation it is possible for this to take place without 
ingle destroying the individual with all his heritage of 
eces- history, geography, biology. chemistry and 
evice physics. He believes in education and in prior- 
) is ities in welfare, which he realises have to be paid 
tical for by the products of industry, itself limited by 
n of human capacities. 
‘ions These opinions spring naturally from a lively 
with account of the subjects discussed at the Con- 
* the ference: the consequences of technological 
-ma- change, the problem of size, why men work, 
) its education, and industry and the community. 
For those who have never before had the time 
fied or inclination to consider the whole range of 
the interlocking problems posed by industrial society 
‘ods and what the social scientists and those involved 
ina- have to say about them, this is a first-class 
ate) introduction. 
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* NEW BOOKS 
_ Some of the books noticed here are selected for 
a extended review in ENGINEERING. 
of Instrument Technology. Vol. II: Analysis Instruments. 
mn, By E. B. Jones. Butterworths Scientific Publica- 
or tions, 88 Kingsway, London, W.C.2. (40s.) 
.es This book aims to cover the appropriate portion of 
he the instrument maintenance syllabus of the City and 
ot Guilds College, London, and is also intended as a 
‘ reference book for works’ chemists, etc. It deals with 
0 sampling systems for gases and liquids; the measure- 
1S ment of density of liquids and gases; the measure- 
es ment of humidity, including dew point methods, 
wet and dry-bulb hygrometers, hair hygrometers, 
ct and electrical methods; the measurement of chemical 
" composition—gas analysis by chemical absorption, 
is spectrochemical analysis, mass spectrometers, electro- 
i chemical Measurement, gas analysis by thermal 
conductivity and by measurement of heat of reaction, 
+) and paramagnetic oxygen meters; and the measure- 
: ' ment of viscosity. 
e Flow Measurement by the Differential-Pressure 
f Method. Second edition. George Kent, Limited, 


Luton, Bedfordshire. (10s.) 
The first part of this work outlines the basic principles 
of flow measurement and presents simplified orifice 
tables for liquids, steam, air and gases, in English and 
Metric units, with practical examples of their use; flow 
and density charts ; steam density tables ; and tables of 
the properties of water and water vapour. The follow- 
. Ing sections deal with the effect of abnormal condi- 
tions ; the layout of pressure pipe lines; sealing vessels ; 
purge systems; and the calculation of total flow from 
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chart readings. The second part of the book gives 
details of Kent flow-measuring components and 
systems. 


Essential Factors in the Future Development of the 
Oil Industry. Edited by GeorGe SELL. Report 
of the Institute of Petroleum Summer Meeting, 
Torquay, June, 1956. The Institute of Petroleum, 
26 Portland-place, London, W.1. (40s.) 

The subjects of the papers and discussion in this 

conference report include the world energy outlook, 

the outlook for atomic energy, the oil-demand 
outlook, oil resources in the next half-century, the 
changing pattern of world oil movements, recent 
developments in refining techniques, oil as a source 
of chemicals, and financial factors in oil development. 


Differential Equations. Applied Mathematics Series. 


By S. V. Facc. The English Universities Press, 
Limited, 102 Newgate-street, London, E.C.1. 
(7s. 6d.) 


This book provides an elementary treatment of first 
and second order differential equations suitable for 
sixth-form school students. It includes a chapter 
on the principle of the Laplace transform, and 
many exercises, with answers, including examples 
taken from recent papers set by various examining 
bodies. 


The Design of Machinery and Plant in Relation to 
the Control of Insect Pests; and The Installation of 
Machinery, etc., in Relation to the Control of Insect 
Pests. The British Food Manufacturing Industries 
Research Association, Randalls-road, Leatherhead, 
Surrey. (5s. each.) 

These two pamphlets give advice, largely in pictorial 
form, on what is good and bad practice in the design 
and installation of machinery from the point of view 
of eliminating insect pests. The avoidance of corners 
and pockets where dirt can accumulate and the pro- 
vision of adequate clearance for cleaning are the 
salient points. 


The Mathematics of Diffusion. By J. CRANK. Oxford 
University Press (Geoffrey Cumberlege), Amen 
House, Warwick-square, London, E.C.4. (50s.) 

This book deals with the description of diffusion 
processes in terms of the differential equation for 
diffusion, covering both constant and variable diffusion 
coefficients. Solutions considered by the author to 
be of greatest interest have been evaluated numerically 
and presented in readily-usable graphical form. The 
book covers the definition and measurement of diffu- 
sion coefficients, diffusion with a moving boundary, 
simultaneous diffusion and chemical reaction, and 
the diffusion of heat and moisture. 


Proceedings of the Gas Dynamics Symposium on 
Aerothermochemistry, 1955. Edited by DoNALD K. 
FLEMING. Northwestern University, Evanston, 
Illinois, U.S.A. (No price given.) 

The 25 papers presented at this symposium, sponsored 

by the Northwestern University and the American 

Rocket Society, fall into six categories—combustion 

of condensed phases, non-steady combustion, 

laminar flames, turbulent combustion, flame stabil- 
isation, and detonation and thermodynamics. 


Automatic Process Control for Chemical Engineers. 
By NorMAN H. CeEaGLsKE. John Wiley and Sons, In- 
corporated, 449 Fourth-avenue, New York 16, N.Y., 
U.S.A. (6.75 dols.); and Chapman and Hall, Limited, 
37 Essex-street, London, W.C.2. (54s.) 


This book, intended as a text-book for undergraduate 
chemical engineers, presents the basic mathematical 
principles of process control in an elementary form. 
After describing the elements and characteristics of a 
control system, the author deals with the derivation 
of all the equations needed in the analysis of control 
systems, and introduces the Laplace transformation. 
He then considers standard methods of solving first 
and second order differential equations; the transient 
analysis of control systems; the frequency response 
of control systems; and the analysis and design of 
complete automatic control systems. Problems are 
included at the end of each chapter and there is a 
short glossary. 


Mathematical Theory of Elasticity. By I. S. SoKoL- 
NIKOFF. Second edition. McGraw-Hill Book 
Company, Incorporated 330 West 42nd-street, New 
York 36, N.Y., U.S.A. (9.50 dols.); and McGraw- 
Hill Publishing Company, Limited, 95 Farringdon- 
street, London, E.C.4. (71s. 6d.) 

The author’s aim in this book is to present several 

aspects of the theory of elasticity from a unified 

viewpoint and to indicate some newer general methods 
of solution of two-dimensional problems. Much of 


it is based on recent contributions to the theory of 
elasticity by Russian scholars. The first three 
chapters treat the underlying theory of mechanics of 
deformable media. 
extension, 


Then follow sections on the 


torsion and flexure of beams; two- 
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dimensional elastostatic problems; three-dimensional 
problems; and variational methods. The second 
edition differs extensively from the original and in 
particular much of the material in the last three 
chapters is additional. 


A Handbook on Belt Conveyor Design. Compiled 
by the Technical Staff, Materials Handling Depart- 
ment, in association with Hewitt-Robins Inc., New 
York. The General Electric Company, Limited, 
Fraser and Chalmers Engineering Works, Erith, 
Kent. (30s.) 


This book is intended for engineers engaged in the 
design and application of conveyor systems, and 
aims to present complete design information. After 
discussing performance requirements, it covers idler 
design, rensioning devices, drive mechanisms, chutes, 
feeders, trippers, belt cleaners, hold-backs and 
brakes, weighing in transit, removal of tramp iron, 
vertical curvature in conveyors, the fundamental 
design analysis and shaft design. The final chapter 
presents tabulated data and design charts. 
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TRADE PUBLICATIONS 


Copies of any of the following trade publications are 
obtainable from the addresses given, though distribution 
is sometimes restricted. 
Electricity Supply Equipment, Wire Splicing, and 
essing System. CaBLe Covers Ltp., St. 
Stephen’s House, Westminster, London, S.W.1. 
Cable covers, connectors, rollers and clamps, etc., 
for the electrical supply industry; wire-rope 
mechanical splices; safety slings; anchor grips and 
prestressing jacks for reinforced concrete; u.h.f. 
concrete vibrator for high-quality concrete. 2Ist- 
birthday brochure, giving history of company and 
illustrations of its products. 


Self-Cleaning Strainer. ASHWORTH & PARKER LTD., 
Riverside Works, Bury, Lancashire. Rotoklene 
strainer embodies cylindrical straining element 
mounted on internally-toothed drum which can be 
rotated by manually-operated pinion, _ this 
Operation causing reverse flow at high pressure 
through straining element, cleaning latter and 
projecting dirt into sump below. Descriptive 
leaflet with specifications and photographs of 
installations. 


Constant-Flow Valve. BirFigeLD INDUSTRIES LTD., 
Stratford House, Stratford-place, London, W.1. 
** Constaflo”’ valves for regulating the flow of 
water or air in a pipe, independently of pressure. 
Float-diaphragm limits maximum flow to + 10 per 
cent. of set value. Made in three pipe sizes: 
4 in., $ in. and 4 in. with 12 capacities in each, 
covering } to 2 gallons per min.; { to 6g.p.m.; and 
14 to 8 g.p.m. respectively. Folder No. 231. 


Centrifugal Pumps. ARTHUR LYON & Co. (ENGI- 
NEERS) Ltp., 6 Carlos-place, Grosvenor-square, 
London, W.1. Alcon centrifugal self-priming 
pumps for agricultural, horticultural and public- 
works use. 14 in. pump has output of 4,000 
gallons per hour, total head 90 ft.; 2 in. pump has 
output of 10,000 gallons per hour, total head 100 ft. 
Each pump described on separate specification 
leaflet. 

Airfield Ground Power Units. PetTsow Ltp., Sand- 
wich, Kent. Mobile electrical generating sets for 
starting and servicing aircraft, from 6 kW (servicing 
only) to 120 kVA. The latest unit, Power-Puller, 
powered by Rolls-Royce four-cylinder oil engine, 
provides also for towing aircraft. Illustrated 
technical descriptive brochure. 


Pneumatic Conveying Equipment. BLAw KNox LTD., 
94 Brompton-road, London, S.W.3. Auto-Airflow 
pneumatic conveying equipment for granular and 
flaked materials; comprises receiving hopper, 
activator unit, electro-pneumatic control panel and 
low-pressure compressor and, where required, 
storage and recirculating panel. Descriptive leaflet. 


Asbestos Cement Ridge Ventilator. UNIVERSAL 
ASBESTOS MANUFACTURING Co. LtTD., Toipits, 
Watford, Hertfordshire. Continuous ridge ven- 
tilator for use with Universal Troughing low-pitched 
roofs. Illustrated leaflet. 


Gooseneck Booms. YALE AND TOWN MANUFAC- 
TURING Co., Wednesfield, Wolverhampton, Staf- 
fordshire. Gooseneck boom attachment for 
company’s fork lift trucks. Specification leaflet. 


Honeycomb Core. AERO RESEARCH LtD., Duxford, 
Cambridge. Aluminium honeycomb core for metal 
sandwich construction. Technical information 
and design data sheets, loose in folder. 


Portable Blowers. O. N. Beck, 30 West End-lane, 
London, N.W.6. Aerex portable blowers for 
cooling or fume dispersal. Electric or petrol-driven 
versions. Illustrated specification leaflet. 





POSITION 


INDICATOR 


MAGNETICALLY ACTUATED 


NO LAMPS, NO 


A new type of magnetic indicator claimed to need 
no maintenance, and designed to replace con- 
ventional warning lights, is now in production 
by Dowty Nucleonics, Limited, Brockhampton 
Park, Andoversford, Gloucestershire. Designed 
in the first place as a more reliable undercarriage 
position indicator than the conventional red and 
green lamp system, in which there is always a 
possibility of false indication through bulb 
failure, the magnetic indicator is now available 
for industry generally, either in the standard 
aircraft size with | in. square dial, or in a larger 
size with a 1-8 in. square dial aperture for 
industrial control applications. It is designed 
for direct-current voltages up to 120 volts, the 
standard instrument operating on 24-30 volts. 
Both two-position and three-position indica- 
tors are available; the former comprises a rotat- 
ing ball, suitably marked, under a hemispherical 
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MAINTENANCE 


window, the angular position of the ball being 
controlled by the action of an electro-magnet. 
In the three-position indicator, illustrated above, 
a series of triangular prisms arranged in parallel 
forms the indicating element. These prisms 
carry pinions which are in constant mesh with a 
rack connected to a movable iron armature. 
The operating mechanism comprises two electro- 
magnets formed by two coils wound on soft iron 
cores. When either of these electro-magnets 
is energised it attracts the armature which 
actuates the rack and turns the prisms through 
120 deg. from the neutral position, presenting a 
new surface to the window. On de-energising, 
control springs return the prisms to the neutral 
position. The two electro-magnets, which are 
independent, act on the armature in opposite 
directions. The indicator unit is secured to its 
mounting panel by a bayonet clip. 


Bayonet 
‘Clip 


/ 
‘Terminals, 


The three-aspect visual 
position indicator com- 
prises a series of tri- 
angular prisms, which are 
controlled by two electro- 
control 


magnets and 


springs. 
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MAINTENANCE MEN RESPOND TO INCENTIVES 


A fall in the relative earnings of skilled main- 
tenance men, due to the successful operation of 
an individual and small-team bonus for pro- 
duction workers, led to the introduction of 
planned maintenance in the works of Enfield 
Rolling Mills, Limited. In a paper read to the 
national conference of the British Institute of 
Management recently, the company’s managing 
director, the Hon. John Grimston, M.P., 
described in some detail a scheme which has 
led to important reductions in unforeseen 
breakdowns, and resulted in the earning of some 
£25,000 of additional profit in six months of 
last year in one department of the plant. 
Enfield Rolling Mills employ 1,728 men on 
copper refining and on rolling, drawing and 
extruding copper, zinc and aluminium. Individual 
items of plant are both large and expensive and 
cannot be duplicated. Breakdowns can therefore 
interrupt the whole production flow and play 
havoc with accurate planning and delivery dates. 
Maintenance staff, of all trades, number 324 
men, or about 19 per cent. of the total labour 
force. The bonus for production workers, most 
of whom are semi-skilled, resulted in their 
earning more than the skilled maintenance men, 
in the plant’s being more fully employed (leaving 
therefore less reserve to meet breakdowns) and 
in the production workers’ reducing breakdown 
time in order toavoid losing bonus. The manage- 
ment realised that the maintenance workers’ 
earnings would have to be increased, and decided 
to do this by setting times, and working out piece- 
tates, for each job—‘‘ a full-blooded scheme of 
stop-watches, work cards and the like ’—with 
provisions for booking breakdowns, whatever the 
cause, against the trade responsible for the main- 


tenance of the machine. The result was a 
reduction of nearly 25 per cent. in the cost 
per “allowed minute” of maintenance work, 
despite a bonus paid out and a 50 per cent. 
increase in time and labour base rates over 
the seven-year period of the operation of the 
scheme. The amount of work done went up by 
150 per cent. Taking into account the cost of 
administering the bonus and the planned main- 
tenance over the whole works—just over £15,000 
per annum, or approximately £1 per week per 


Designed for facing work, 
the Ravensburg KT45 
lathe has the main con- 
trols at the front, giving 
the operator easy access 


to the work. 
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maintenance man employed—the cost 
allowed minute has decreased by 18 per cent, 
of what it was seven years ago. 

An important by-product of the mainte 
workers’ bonus scheme has been the infor 
it has yielded on the frequency of break downs gp 
every machine. In time, therefore, several of 
the estimators responsible for running the bonus 
scheme were turned over to working out , 
planned maintenance scheme. This was firs: 
done in the largest and most complicate 
department—the copper and brass sheet an 
strip mill—resulting in a simplification of th 
greasers’ work and in a considerable improye. 
ment in the organisation of the work of the 
maintenance fitters. 


x * * 


BRISTOL “ORION ” 


During the 12 months following its first test ryp 
on December 10 last year, the Orion propeller. 
turbine constructed by Bristol Aero-Engines, 
Limited, Filton, Bristol, has completed oye 
1,000 hours of development testing—a most 
encouraging start for an engine entirely new jp 
conception as well as in design. 

Preliminary design work on the Orion was 
begun in 1952. Since that date, detail design and 
manufacture have made rapid progress. Six 
prototype engines have been built—four for 
bench running and two for flight—and a seventh 
is now being manufactured. 
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FACING LATHE WITH 
FRONT CONTROL 


The Ravensburg KT45 facing lathe, now being 
marketed in this country by the Mortimer 
Engineering Company, 210 Acton-lane, 
Harlesden, London, N.W.10, is designed for 
machining short workpieces, such as rings or 
flanges, up to about 40 in. turning diameter, 
To simplify observation and measurement of 
the work in progress the controls are arranged 
for operation from the front of the machine. 

The headstock is all-geared, giving a range of 
12 spindle speeds, from 8-4 to 380 r.p.m., and 12 
feeds, from 0-0014 in. to 0-08 in. The maximum 
turning diameter for longitudinal turning is 
42 in.; for surface turning it is 49 in. The 
machine will swing up to 52 in. diameter. 

The main movement of the carriage is parallel 
with the faceplate plane, tool feed parallel with 
the machine centre-line being obtained by the 
travel of the top slide. Power feed is provided 
on the carriage for the surfacing motion, and on 
the swivel slide for the sliding motion and for 
taper turning. There is a rear extension on the 
cross slide for mounting an additional toolpost 
or a copying attachment. 
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ATOMIC REVIEW 
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Impression of the nuclear power station to be built at Berkeley in Gloucestershire for the 
Central Electricity Authority by the A.E.I.-John Thompson Nuclear Energy Co. Ltd. 


End of the Beginning 


CE.A. and South of Scotland Electricity Board 
announce nuclear power station contract awards 
—Details of Berkeley station—Details of South of 
Scotland station—Bradwell station—Plutonium 
and power costs—Expanding programme—Calder 
second reactor becomes critical—United Kingdom, 
United States and Canada release more informa- 
tion—Courses at the Harwell Reactor School— 
Bombs gone. 


Naclear Power Station Contracts 

Contracts for their first two nuclear power 
stations have been awarded by the Central 
Electricity Authority, subject to clearance of 
outstanding technical and contractual matters. 
The contracts are for complete power stations 
in each case. The station at Bradwell, Essex, 
will be built by the Nuclear Power Plant Com- 
pany, Limited, and the one at Berkeley, Glou- 
cestershire, by the A.E.I.—John Thompson 
Nuclear Energy Company, Limited. The net 
output of these stations will be 300 MW and 
275 MW respectively. These increased ratings, 
compared with the first estimates of some 
100 to 200 MW, will be secured within the 
site facilities already approved by the Minister. 
Work will commence on site early in the New 
Year, several months in advance of the time 
originally contemplated. 

Last month the Central Electricity Authority 
announced that, subject to the requisite planning 
permission and approval by the Minister of Fuel 
and Power, they propose to erect their third 
nuclear power station in Somerset. They are 
I negotiation with the English Electric— 
Babcock and Wilcox—Taylor Woodrow group 
of companies and, if satisfactory agreement is 
reached in this respect, they intend to proceed 
with construction at this site as soon as possible 
after planning approval and consent for the 
Project is obtained. 

_The electrical output capacity of the Autho- 
rity’s first three stations will aggregate some 
850 MW; and the capital investment will not 
be less than £120,000,000. It is clear that the 
capital cost will not be less than two and a half 
to three times that of a comparable coal or oil 
burning station and that nuclear generation cost, 
initially, will probably be higher than that from 
the C.F.A.’s advanced types of thermal plant. 
The hope and expectation is that construction 
Costs of future nuclear power stations will 
Progressively be reduced and that when more 
experience has been gained on such important 
factors as the working life of the reactors, the 
cost and life of the fuel, then nuclear, will become 
Competitive with thermal generation and may 





even be cheaper. The C.E.A. have worked in 
close collaboration with the United Kingdom 
Atomic Energy Authority with whom they have 
a ten-year agreement for services as consultants 
in matters affecting nuclear reactors. 

The three stations to be constructed by the 
Central Electricity Authority are in addition to 
one of 360 MW capacity which, as announced 
by the South of Scotland Electricity Board, is 
to be built by the G.E.C.—Simon-Carves group. 
It will be seen, therefore, that the total capacity 
of the four stations now envisaged as the first 
stage of the nuclear power programme will be 
some four times as great as the total capacity of 
the two stations which constituted the first stage 
of the programme set out in the White Paper 
(Cmd. 9389) published 
in February, 1955 (ENar- 
NEERING, vol. 179, page 
240, 1955), and will effect 
a saving of well over 
4 million tons of coal 
per year. We give 
below some details of 
the plants for Berkeley 
and the South of Scot- 
land and hope to pub- 
lish similar information 
concerning the Bradwell 
station on some later 
occasion. 


Berkeley Station 


The station at Ber- 
keley on the River 
Severn in Gloucester- 
shire is to be built by the 
A.E.1.—John Thomp- 
son Nuclear’ Energy 
Company, Limited, 
which embraces the Bri- 
tish Thomson Houston 
Company, Limited; the 
Metropolitan-Vickers 


Electrical Company, 
Limited; and John 
Thompson, Limited: 


with Balfour, Beatty 
and Company, Limited, 
and John Laing and 
Son, Limited, acting as 
civil engineering contrac- 
tors. Sunvic Controls ; 
Isotope Developments, 
Limited (instrumenta- 
tion); Siemens Brothers 
(cables); Ediswan (bat- 








Fig. 2 Cut-away view of the A.E.L-John Thompson design, showing one 
of the reactors and its eight associated heat exchangers. The station’s 
capacity will be nearly 300 MW. 
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teries); Ferguson Pailin (switchgear); and the 
Hotpoint Electric Appliance Company (Cold- 
rator refrigeration equipment) will also contribute 
to the work, while W. S. Atkins and Partners and 
Gardiner and Theobald serve the group as civil 
engineering consultants and quantity surveyors, j 
respectively. i 
The station, an impression of which is seen 
in Fig. 1 and a cut-away view in Fig. 2, will cost 
between £30 million and £40 million and the 
group are ready to begin work at once. The 
capacity of the station, which will be completed 
in about 34 years, will be very nearly 300 MW. 
Two gas-cooled graphite-moderated natural- 
uranium reactors will be employed and the gas 
circulated through eight parallel circuits, each 
with its gas circulator and isolating valves. 
Each reactor with its eight heat exchangers will 
form a unit in combination with two turbo- 
alternators. Either unit can be operated indepen- 
dently, and the whole station is controlled from 
a central control room. 
Reactors.—The two reactors which are con- 
tained in cylindrical pressure vessels approxi- 
mately 50 ft. in diameter and 3 in. thick, are 
enlarged and improved versions of those now in 
operation at Calder Hall. Their net output, 
however, is three times that expected from those 
at Calder Hall. The station has been designed 
to operate continuously and it is possible to 
load and unload the fuel elements while the 
reactors are still running. In order to ensure 
long life for the fuel, the elements are each 
separately supported, and working temperatures 
have been chosen conservatively. The gas 
circulators, which form part of the reactor 
circuit, are of axial-flow type, driven by squirrel- 
cage motors through variable-speed couplings. 
The circulators have been designed by the British 
Thomson-Houston Company, who are also 
supplying control mechanisms and switchgear 
and transformers for the station. 
Steam Raising Plant.—The heat exchangers, 
which will be built by the John Thompson 
Company, will produce superheated steam at 
two distinct pressures, each bank of eight boilers 
feeding dual turbo-alternator sets. The steam 












































































conditions have been chosen to ensure reliability, 
and extended surfaces give high specific ratings. 
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Fig. 3 View of the nuclear power station to be 
built for the South of Scotland Electricity Board 
by the G.E.C.—Simon-Carves Atomic Energy 
Group as it will appear when finished. The 
installed capacity will be 360 MW. 


Turbine Hall.—There is one central turbine 
hall containing four Metropolitan-Vickers turbo- 
alternator sets. The turbines will operate at 
lower steam temperature-pressure rating than is 
usual in more orthodox power stations. They 
will be of the horizontal, close-coupled, tandem- 
compound, mixed-pressure, impulse type. 


South of Scotland Station 

The General Electric Company—Simon-Carves 

Atomic Energy Group are to build for the South 
of Scotland Electricity Board the world’s largest 
nuclear power station, with a generating capacity 
of 360 MW from two nuclear reactors. The 
Station will cost some £35 million, and of its 
installed capacity of 360 MW, not less than 
300 MW, rising to 320 MW, will be fed to the 
national grid. It will be operated as a base-load 
plant at 80 per cent. load factor. The reactors 
will be graphite moderated, fueled with natural 
uranium and cooled by carbon ~ioxide gas. 
The initial charge of uranium will be 250 tons 
per reactor. The station has beer: designed by 
the group, but G.E.C. as main contrcector will 
be responsible for the project. The Motherwell 
Bridge and Engineering Company, Limited, will 
fabricate the pressure vessels, and John Mowlem 
(Scotland), Limited, will act as civil contractor. 
The station will produce power at just under 
0-7d. per kWh (allowing a credit for plutonium), 
and operate with a thermal efficiency of 28-8 per 
cent. Work should start on the site, which may 
be at Hunterston in Ayrshire, though this is not 
settled, early in the New Year. A view of the 
station as it will appear when finished is illus- 
trated in Fig. 3 and Fig. 4 shows a general layout 
of the reactor and associated plant. 

Each reactor with its eight steam raising units 
will weigh about 70,000 tons, the entire structures 
being supported on thick concrete rafts. The 
erection programme will be greatly assisted by a 
specially built Goliath crane—said to be the 
largest in the world. Its 200 ft. span, the same 
as the centre span of London’s Tower Bridge, 
will enable it to straddle the construction site; 
it will be capable of lifting up to 300 tons at a 
time. 

Reactor Core.—The cylindrical core of each 
reactor, 28 ft. high and 50 ft. in diameter, is 
built up of 2,000 tons of graphite blocks contain- 
ing vertical channels for the fuel elements and 
control rods. Each of the 3,288 fuel channels 
contains 10 separate 2 ft. elements stacked in a 
column one on top of the other. The element 
consists of a bar of natural-uranium metal 
sealed in a magnesium-alloy can, which is finned 
to assist heat extraction. The maximum can 
temperature is 425 deg. C. The total charge of 
uranium in the two reactors is 500 tons. 

Pressure Vessels.—The reactor core rests on a 
grid made of steel plates arranged in ‘* egg-box ” 
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Fig. 4 General arrangement of the G.E.C.—Simon-Carves design, showing one reactor and associated 


plant. 
operated charge-discharge machine. 


fashion. Surrounding the sides and top of the 
core is an inner steel shell made of relatively 
thin steel plate. A 70 ft. diameter spherical 
pressure vessel, welded from 3 in. thick steel 
plate and weighing nearly 1,000 tons, completely 
encloses the core and inner shell. The steel 
used is Colvilles standard plate. The double- 
shell construction enables the best materials to 
be used for each purpose—a temperature resistant 
steel for the hotter inner shell, and a tough 
non-brittle steel for the spherical vessel which 
has to withstand the full working gas pressure 
of 150 Ib. per sq. in. The gas inlet temperature 
will be 200 deg. C. (392 deg. F.) and the outlet 
temperature will be 400 deg. C. (752 deg. F.). 
Protection from nuclear radiation is provided 
by a 9 ft. to 10 ft. thick concrete biological shield 
surrounding the core and forming one face 
of the 180 ft. high reactor building. 

Charge and Discharge.—Charge and discharge 
of the fuel elements in a channel, 10 at a time, 
is accomplished by a single remotely-controlled 


The spherical double-shell pressure vessel is noteworthy and the under-reactor remotely 
Charge and discharge can be carried out on load. 


machine situated in a shielded chamber beneath 
the reactor. For a base-load power station it 
is obviously undesirable to have to shut-down 
the reactor to change the fuel. The charge- 
discharge machine is therefore designed so that 
the removal of spent or damaged fuel elements 
and the charging of fresh fuel can be carried 
out while the reactor is on load and under 
pressure. The charge-discharge machine 1s 
controlled from a room in the reactor building 
where the sequence of operations is viewed on 
close-circuit television screens. 

Steam-Raising Units.—Heat is extracted from 
the nuclear reactor by a coolant gas, carbon 
dioxide, circulated throughout the system under 
a pressure of 150 lb. per sq. in. Gas passes 
upwards through the fuel channels in the reactor 
core, becomes heated, and is led away to the 
steam-raising units where it gives up its heat 
to water with the formation of steam. Eight 
units are radially disposed in pairs round each 
reactor. They contain banks of steel tubes 
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ough which the water and steam flow. As 
with the fuel cans, the steam-raising unit tubes 
are finned to provide an extended surface and 
thus improve the efficiency of heat transfer. 
The 16 units for the complete station contain 
about 300 miles of tubing. In the base of each 
710 ton unit is an electrically driven 2,200 h.p. 
plower which recirculates the cool gas through 
the reactor. 

Turbine Hali.—Steam from the steam-raising 
units is piped over a bridge to the 700 ft. long 
turbine hall containing six 60 MW dual-pressure 
turbo-generator sets. The steam conditions are: 
high pressure—580 Ib. per sq. in. and 700 deg. F. 
(370 deg. C.); and low pressure—150 Ib. per sq. 
in. and 670 deg. F. (350 deg. C.). Apart from 
all the ancillary feed heating and condensing 
plant, the turbine hall also houses the main 
control room in which the control of the reactors, 
heat exchangers and turbo-generators is cen- 
tralised. 

Cooling Pond.—Between the two reactor 
buildings is an 18 ft. deep cooling pond in 











Fig. 5 Impression of the G.E.C.—Simon-Carves station under construction, 
showing the 300 ton Goliath crane, with a span of 200 ft. lifting a 
complete prefabricated heat-exchanger shell into position. 


which the irradiated or spent fuel elements are 
allowed to “* cool-off ” radioactively before being 
re-processed. 


Bradwell Station 


The Nuclear Power Plant Company, of which 
Head Wrightson is a member, has now received 
the order for a complete nuclear power station 
to be constructed at Bradwell, Essex. Head 
Wrightson will undertake a major contribution 
to this order. Their part will be the design, 
supply and construction of the heat exchangers, 
the installation of the graphite around the 
reactors and also the supply of shield cooling, 
blowdown and evacuating systems. The design, 
supply and construction of the heat exchangers 
with the boiler drums is a major portion of this 
Contract, the supply of which is a co-ordinated 
venture between Head Wrightson and Clarke 
Chapman. Head Wrightson has previously 
been concerned with work on the DIDO and 
PLUTO reactors at Harwell, and the research 





reactors now under construction at Dounreay, 
and in Australia. 


Zero Energy Reactor 


Head Wrightson have also been awarded a 
contract by Rolls-Royce Limited for the erection 
of.a Zero Energy Reactor at Harwell. 


Power and Plutonium 


An interesting point that arises from the 
G.E.C.—Simon-Carves project concerns the cost 
of power. The figure for power costs given for 
this station is 0-7d. per kWh. This is rather 
high compared with the cost anticipated from 
the early stations of 0-6d. per kWh. Neverthe- 
less, the capital cost is considerably lower, 
working out at less than £100 per installed kW 
as against the figure of £120 or £130 expected. 
Fuel charges are said to be unchanged, and that 
appears to leave plutonium. Has there been a 
fall in the re-sale price of plutonium ? Or has 
the decision been taken to pay a minimum for 
plutonium in order to reduce enrichment costs 
for future reactors ? 

A clue may be ob- 
tained from the papers 
by Sir Christopher 
Hinton and Mr. R. V. 
Moore at the recent 
B.N.E.C. Symposium. 
Sir Christopher said : 
“In the Calder Hall 
piles the primary pro- 
duct is plutonium for 
defence purposes, elec- 
trical energy the by- 
product. If the pluto- 
nium were to be valued 
at the cost at which 
it is produced from 
reactors of the Wind- 
scale type, the cost of 
power produced in the 
Calder Hall piles as a 
by-product would be 
very low. Such a 
costing system obvi- 
ously will not be used 
and the plutonium will 
be produced at a con- 
siderably reduced price 
by crediting the plant 
at a reasonable rate 
with the _ electrical 
power.” 

Probably in the sta- 
tions optimised for 
power production a 
further costing system 
will be adopted. Even 
more significant was a 
remark by Mr. Moore: 
“Ultimately its [plu- 
tonium’s] value will 
depend on its worth 
as a fissile material . . . 
Its minimum value will, 
of course, be its cost of 
production, that is the cost of irradiation in 
reactors and subsequent chemical separation 
on discharge. In the White Paper ‘A Pro- 
gramme of Nuclear Power’ it is proposed that 
a credit should be allowed in calculating the 
cost per unit from the first natural-uranium 
power reactors for the by-product plutonium. 
Keeping this credit small tends to minimise 
the prime cost of plutonium, and ease its economic 
utilisation in the future. Any under-evaluation 
now will benefit future users of this artificial 
fuel.”” Eyes are therefore on the future and the 
high cost of power from the first stations may 
well be justified. 


Programme Expansion 

The news of the first C.E.A. contracts is 
likely to herald a general expansion in the United 
Kingdom atomic energy programme. Originally, 
an announcement was to be made on December 
17 by the Minister of Fuel and Power, Mr. 
Aubrey Jones, but now it appears likely to be 
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postponed until after the Christmas recess. It 
is now anticipated that five stations will be 
completed by 1962 with a combined generating 
capacity of 1,400 MW. This will probably call 
for a fifth group of companies to undertake the 
work, and the formation of a new consortium, 
combining Crompton Parkinson, Richardsons 
Westgarth, and International Combustion (Hold- 
ings) has recently been announced. 


Calder No. 2 

The second reactor of the Calder Hall A 
station has now begun to operate. It is expected 
to produce useful quantities of power for the 
national grid early next year. 


Reduced Secrecy 

The U.K.A.E.A. has announced that a com- 
prehensive extension of the information on 
atomic energy which may be freed from security 
restrictions has been agreed upon by the United 
Kingdom, the United States and Canada. The 
guide to the security classification of information 
has been amended and reports, drawings and 
other material will be made available. They will 
include further details of the Calder Hall 
type of reactor and of reactors under con- 
sideration for the future. Among the subjects 
covered are: ore recovery, fabrication of fuel 
elements, and the design and operation of plants 
for recycling spent fuel from civilian power 
reactors. Detailed production figures for ores 
and concentrates will also be published. 

A similar announcement made in the United 
States made it clear that the new tripartite action 
would declassify facilities previously governed by 
access permits, including the Shippingport plant; 
the experimental sodium reactor at Santa Susana, 
California; and the second stage homogeneous 
reactor at Oak Ridge, Tennessee 


Harwell Courses 


New opportunities for industry to acquire 
basic knowledge of nuclear energy are offered 
by a special course which has been arranged at 
the Harwell Reactor School. The standard 
Reactor School course is one of 14 weeks’ 
duration giving instruction primarily in reactor 
physics and engineering. Present arrangements 
enable some students to attend only the first six 
weeks of this course, during which time the 
basic principles of these subjects are taught, 
but the numbers of these students have had to be 
limited because the demand for places on the 
standard course has been high. From June 3 
to July 12, 1957, a special six weeks’ course 
is to be run entirely separately, and some sixty 
places will be available. Besides covering the 
basic principles of the physics and engineering 
of reactors, lectures will be given on such subjects 
as reactor metallurgy, shielding and health 
physics. In addition, emphasis will be placed 
on special topics such as the instrumentation of 
reactors and the use of radioisotopes in industry. 
The latter topic is not included in the standard 
Reactor School course. This special course is 
designed primarily for people of degree standard 
who are not directly concerned with overall 
reactor design. It should appeal especially to 
members of firms whose interest lies in the mak- 
ing of ancillary equipment for reactors. Applica- 
tion forms for places may be had on request 
from the Reactor School, A.E.R.E., Harwell, 
Berkshire. The students who are to participate 
will be selected at the beginning of March, 1957. 


Postscript 

It has been reported that America has can- 
celled, at least for the next year, all hydrogen- 
bomb tests. The reasons given are public 
safety and the need for a dramatic step to ease 
world tension. Many will hope that this 
decision will be permanent and imitated by other 
countries. In the words of Bertrand Russell: 

“|. the best authorities are unanimous in 
saying that a war with hydrogen bombs is quite 
likely to put an end to the human race.... 
there will be universal death—sudden only for a 
fortunate minority, but for the majority a slow 
torture of disease and disintegration...” 





















A 1 h.p. heat pump can maintain this 300 cub. ft. 
cold store below 40 deg. F. and at the same time 
produce 300 gallons of water per day at 140 deg. F. 


HEAT PUMP COLD STORE 


A combined cool room and hot water supply 
having a heat pump as their source, has recently 
been introduced by J. Samuel White and Com- 
pany, Limited, Cowes, Isle of Wight, and is 
shown in the accompanying illustration. Being 
classed as a commercial item, it is not subject 
to the tax that has hit the domestic refrigerator- 
water heater. 

The compressor unit is driven by a 1 h.p. 
motor and can maintain a 300 cub. ft. cool room 
at a temperature of less than 40 deg. F. At the 
same time water at 140 deg. F. can be produced 
at the rate of 300 gallons per day. The coefficient 
of performance is between 2 and 3. As with 
all heat pump systems, the unit is best suited for 
steady operation, but it would be possible to run 
off hot water produced during the night and store 
it for use in the day. The output of a building 
ventilation system could provide a heat source 
for a hot-water system, as also could hot process 
effluents. 


x *k * 


REMOVABLE CARTRIDGE 
AIR DRYER 


Air dryers using solid dessicants have been maae 
for a number of years, and are currently available 
in numerous sizes. They can be arranged for 
intermittent use, or, by having duplicate units 
complete with heaters for re-activation, for con- 
tinuous operation. In recent years the tendency 
has been for working pressures to increase, and 
this is reflected in the latest addition to the 
Lectrodryer range made by Birlec, Limited, 
Tyburn-road, Erdington, Birmingham, 24. 

This dryer, designed for handling small quanti- 
ties of air for a limited period, is of the cartridge 
type, but instead of the cartridge being discarded 
when saturated, it is removed from the pressure 
vessel in which it works, and placed in a re- 
activator, which has a heater and blower. The 
cartridge is fitted with poppet valves, which are 
closed by spring pressure unless they are in the 
pressure vessel or re-activator, when they are 
opened by contact pins to allow the air or heat 
to flow through. The dessicant is thus sealed 
from the atmosphere when it is being removed 
from or placed in the pressure vessel or re- 
activator. The vessel is so constructed that it 
is not necessary for the air pipes to be touched 
when the cartridge is being removed or inserted. 
A screwed plug at the end of the vessel gives 
access to the interior for cartridge handling. 

The unit is made in two sizes, with working 
pressures up to 6,250 lb. per sq. in. and passing 
from 50 to 70 cub. ft. of saturated air per minute 
according to the pressure. The total capacity 
of each cartridge varies according to size and 
pressure. Two or more units may be connected 
in parallel when the required air flow exceeds the 
capacity of a single unit. 
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NOTICES OF MEETINGS 


British Institution of Radio Engineers 
LONDON 
Films on “Radio and Electronic Engineering.’’ London Section. 
London School of Hygiene and Tropical Medicine, Keppel- 
street, W.C.1. Wed., Jan. 9, 6.30 p.m. 
LIVERPOOL 
“Instrumentation for Frequency Modulation,” by D. R. 
Willis and A. G. Wray. Merseyside Section. Liverpool 
Chamber of Commerce, | Old Hall-street, Liverpool, 3. 
Wed., Jan. 2, 7 p.m. 
MANCHESTER 
“Projection Television Systems,” by C. 
Western Section. College of Technology, 
Manchester. Thurs., Jan. 3, 6.30 p.m. 


British Interplanetary Society 


Somers. North 
Sackville-street, 


LONDON 
“Astronomy and Earth 
Ovenden. Caxton Hall, 
Jan. 5, 6 p.m. 


Chemical Engineering Group 


Michael W. 
Sat., 


Satellites,” by Dr. 
off Victoria-street, S.W.1. 


LONDON 
“Use of Multi-Wall Paper Bags in the Chemical Industry,” 
by A. R. Hutchinson. Society of Chemical Industry, 14 
Belgrave-square, S.W.1. Jan. 15, 5.30 p.m. 


Illuminating Engineering Society 
LONDON 
* Lighting as an Effective Aid to Architecture,” by H. R. 
—_ H. E. Bellchambers and R. V. Mills. M.A. Lighting 
ervice Bureau, 2 Savoy-hill, W.C.2. Tues., Jan. 8, 6 p.m. 
BIRMINGHAM 
Display of Lighting Fittings. 
mingham College of Technology, 
Tues., Jan. 1, 6 p.m. 
© ARDIFF 
* Street Lighting in South Wales,” by F. 
and ‘“ Eye Appeal,” by W. G. Sweet. Cardiff Centre. 
of the South Wales Electricity Board, The Hayes, 
Thurs., Jan. 3, 7 p.m. 
EDINBURGH 
“ The Electrical Contractor’s Approach to — Lighting,” 
by E. Cassidy. Edinburgh Centre. .A., 14 South 
St. Andrew-street, Edinburgh. Wed., Jan. 9, 6 15 p.m. 
NEWCASTLE-UPON-TYNE 
** Lighting of Small Factories,” by J.S. McCulloch. Newcastle- 
upon-Tyne Centre. Department of Electrical Engineering, 
King’s College, College-road, Newcastle-upon-Tyne, 
Wed., Jan. 9, 6.15 p.m. 
NOTTINGHAM 
“ Lighting of Standard 
J. S. McCulloch. Nottingham Centre. 
Centre, Smithy-row, Nottingham. Thurs., 


Incorporated Plant Engineers 


Tues., 


Birmingham Centre. _ Bir- 
Suffolk-street, Birmingham. 


H. Pulvermacher; 
Offices 
Cardiff. 


Factories on Trading Estates,” by 
Electricity Service 
Jan. 3, 6 p.m.* 


LONDON 
* Acoustics and Vibration,” by W. A. Hines and D. C. Smart, 
London Branch. Royal Society of Arts, John Adam- street, 
1.C.2. Tues., Jan. 8, 7 p.m.* 
E DINBURGH 
‘Electronics in Industry,” by 
Branch, 25 Charlotte-square, 
7 p.m. 
PE TE RBOROUGH 
* Dust Control,’ 
Lion Hotel, Peterborough. 
SOUTHAMPTON 
Discussion on “Ship Construction.” 
Polygon Hotel, Southampton. Wed., Jan. 2, 


Institute of British Foundrymen 
ACCRINGTON 
“Hot Blast Cupolas,” by J. 
Accrington College of Further 
Accrington. Wed., Jan. 9, 7.30 p.m. 
BRADFORD 
‘** Pressure-Cast Aluminium Pattern Plates,” by H. 
West Riding of Yorkshire Branch. Technical College, 
ford. Sat., Jan. 5, 6.30 p.m. 
DUNDEE 
** Malleable Castings for the Engineering Industry,” 
Conacher. Scottish Branch. University College, 
Wed., Jan. 9, 7.30 p.m. 
SHEFFIELD 
“Foundry Maintenance,” by G. J. Jenkins. Sheffield Branch. 
Department of Engineering, College of Commerce and Tech- 
nology, Pond-street, Sheffield. Mon., Jan. 7, 7 p.m. 


Institute of Metals 


R. B. Smith. Edinburgh 
Edinburgh. Tues., Jan. 


’ by R. J. Pitt. White 


Thurs., 


Peterborough Branch. 
Jan. 3, 7.30 p.m. 


Southern Branch. 
7.30 p.m. 


Burnley Section. 
Sandy-lane, 


Henderson. 
Education, 


Howlett. 
Brad- 


by H. J. M. 
Dundee. 


LONDON 
“The Metallurgical Challenge of 
H. K. Hardy. London Local 
6.30 p.m.* 


Nuclear Power,” by Dr. 
Section. Thurs., Jan. 3, 


BIRMINGHAM 
Discussion on “ Timber versus Metals,” 
Reece, W. E. Ballard and Dorothy Pile. Birmi: ngham Locaj 
Section. Birmingham Exchange and Engine: ring © 
Stephenson-place, Birmingham. Thurs., Jan. 3, 6.30 =_ 
OXFORD - 
“* Gases in etals,” by Dr. C. Oxford 
Oxford. 7 


opened by y Do 


E. Ransley. 
Section. Cadena Café, Cornmarket-street, 
Jan. 8, 7 p.m. 
Institute of Petroleum 
LONDON 
Symposium on “ Staff Training.”” Wed., Jan. 2, 5.30 p.m,* 
Institute of Refrigeration 
LONDON 
“Thermal Properties of Heat Insulation at Low Temper. 
tures,” by M. J. Hickman. Junior Institution of Engi 
Pepys House, 14 Rochester-row, S.W Thurs., Jan, 3 
5.30 p.m.* 


institution of British Agricultural Engineers 
LOND 
Y ieansaiiee of Machinery 
F. G. Sturrock and J. R. Warburton. 
BIRMINGHAM 
** Requirements of Machinery Designed for Overseas Markets” 
by J. E. Mayne. West Midlands Centre. Chamber of 
Commerce, 95 New-street, Birmingham, 2. Mon., Jan, 7 
7.30 p.m. 


Investment on the Farm,” py 
Tues., Jan. 8, 5.30 p.m* 


Institution of Chemical Engineers 
L ONDON 
‘Solution of the Equations for Mass-Transfer in Plate- -Type 
Distillation Columns,” by H. H. Rosenbrock. Geological 
Society, Burlington House, Piccadilly, W.1. Tues., Jan, §) 
5.30 p.m. 


Institution of Civil Engineers 
LONDON 
* Organisation and Control of Highways Maintenance,” by 
W. J. Hiscock. Road Division. Tues., Jan. 5.30 p.m.* © 
ame Harcourt Lecture on “Inland Waterways,” by 
M. Marsh. Wed., Jan. 9, 5.30 p.m.* ° 
os * peoliontion of Works Study to Railway a Engineering 
Maintenance,” by P. D. T. Pescod and J. C. Cameron 
Railway Division. , Jan. 10, 5.30 p.m. : 
EDINBURGH 
“ Fertiliser Factory, Leith Docks,” 
L. Gordon and C. M. Wilson. 
Association. North British Hotel, 
6 p.m. 


Thurs. 


: by J. P. A. Macdonald 
Edinburgh and East of Scotland 
Edinburgh. Wed., Jan, 9, 


Institution of Electrical Engineers 
LONDON 
** A Theoretical and Experimental Investigation of Anisotropic. 
Dielectric-Loaded Linear Electron Accelerators,” by R. B.R 
Shersby-Harvie, L. B. Mullett and others. Joint Meeting of 
the Measurement and Radio Sections. Tues., Jan. 8, 5.30p.m* 
“Some Aspects of Heat-Pump Operation in Great Britain, 
with Particular Reference to the Shinfield Installation,” by 
Miriam V. Griffith. Thurs., Jan. 10, 5.30 p.m.* 
BELFAST ; 
“New Developments in 
by C. Snowden. Northern 
Department, Queen’s University, 
6.20 p.m. 
BIRMINGHAM 
Discussion on * 
South Midland 
Great Charles-street, 
BRIGHTON 
“Crystal Palace Television Transmitting Station,” by F. C 
McLean, A. N. Thomas and R. A. Rowden.  Southem 
Centre. Brighton Technical College, Brighton. Wed., Jan. 9, 
6.30 p.m. 
NOTTINGHAM 
* Electrical Energy 
East Midland Centre. 
street, Nottingham. 


Institution of Engineering Designers 
LONDON ; i =. 
“The Demands of Standards on Engineering Design,” by 
E. W. Greensmith. Thurs., Jan. 10, 6.45 p.m. 
Institution of Engineers-in-Charge 
LONDON ; 
* Automatic Level Control in Boilers,” by C. G. Scolding. 
St. Bride Institute, Bride-lane, Fleet-street, E.C.4. Wed. 
Jan. 9, 6.30 p.m. 
Institution of Heating and Ventilating Engineers 
LONDON ; : E 
** Mechanical Services in the Central Area of London Airport, 


High-Frequency Electric Motors,” 
Ireland Centre. Engineering 
Belfast. Tues., Jan. 8 


‘Recruitment to the Engineering Profession.” 
Centre. James Watt Memorial Institute, 
Birmingham. Mon., Jan. 7, 6 p.m.* 


from the Wind,” by E. W. Golding 
College of Arts and Crafts, Waverley- 
Tues., Jan. 8, 6.30 p.m. 


The address and telephone number of the headquarters of each institution are given below. Meetings 


im the headquarters town are held there unless otherwise stated. 


reach the Editor not later than Monday morning 
* An asterisk is placed where it is understood 


British Institution of Radio Engineers, 9 Bedford-square, 
London, W.C. (MUSeum 1901.) 

British Interplanetary Society, 12 Bessborough-gardens, London, 

(TATe Gallery 9371.) 

Engineering Group, 

, (BELgravia 3647.) 

Illuminating Engineering Society, 
S.W.1. (ABBey 5215. 

Incorporated Plant Engineers, 48 
mingham. (Solihull 3021.) 

Institute of British Foundrymen, St. John Street Chambers, 
Deansgate, Manchester 3. (Blackfriars 6178.) 

Institute of Metals, 17 Belgrave-square, London, S.W.1. 
(BELgravia 3291.) 

Institute of Petroleum, Manson House, 
London, W.1. (LANgham 2250.) 

Institute of Refrigeration, New Bridge Street 
Bridge-street, London, E.C.4. (CENtral 4694.) 

Institution of British Agricultural Engineers, 6 Buckingham-gate, 
London, S.W.1. (TATe Gallery 8589.) 

Institution of Chemical Soplavers, 16 Belgrave-square, London, 
S.W.1. (BELgravia 3647. 

Institution of Civil a ll Great George-street, 
S.W. (WHltehall 4577.) 

Institution of Electrical Engineers, Savoy-place, Victoria-embank- 
ment, London, W.C.2. (TEMple Bar 7676.) 

Institution of Engineering Designers, 38 Portland-place, London, 

(LANgham 8847.) 

Institution of Engineers-in-Charge, 100 Earlsfield-road, London, 

S.W.18. (BATtersea 1394.) 


Chemical 16 Belgrave-square, London, 


32 Victoria-street, London, 


Drury-lane, Solihull, Bir- 


26 Portland-place, 


House, New 


London, 


Particulars for this column should 
in the week preceding the date of the meeting. 


that tea is available prior to the time stated. 


Institution of Heating and Ventilating Engineers, 49 Cadogan- 
square, London, S.W.1. (SLOane 3158.) 

Institution of Mechanical Engineers, | a walk, St. James’s 
Park, London, S.W.1. (WHItehall 7476.) 
Institution of Production Engineers, 10 Chesterfield-street, 
London, W.1. (GROsvenor 5254.) 
Institution of Structural Engineers, 11 
London, S.W.1. (SLOane 7128.) 
Junior Institution of Engineers, Pepys House, 14 Rochester-row, 
London, S.W.1. (VICtoria 0786.) 

Leeds Metallurgical Society. Apply to Dr. The 
University, Leeds, 2. 

Physical Society, | Lowther-gardens, South Kensington, London, 
S.W.7 (KENsington 0048.) 

Plastics Institute, 6 Mandeville-place, London, W.1. (WELbeck 
5439.) wi 


Upper Belgrave-street, 


P. Feltham, 


London, 


(HYDe 


Royal Aeronautical Society, 4 Hamilton-place, 
(GROsvenor 3515.) 

Royal Institution, 21 Albemarle-street, London, W.1. 
Park 0669.) 

Sheffield Metallurgical 
Sheffield 10. (Sheffield 62144.) 

Society of Chemical Industry, 14 Belgrave-square, London, S. w.l. 


(BELgravia 3681.) 
Society of Instrument Technology, 20 Queen Anne-street, 
Cardiff. 


Association, 66 Ringueet-< rescent, 


London, W.1. (LANgham 4251.) 
South Wales Institute of Engineers, 
(Cardiff 23296.) 
West of Scotland Iron and Steel Institute, 39 Elmbank-crescent, 
Glasgow, C.2. (Central 5181.) 


Park-place, 
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by R. E. Tully. t 
cage-walk, St James’s Park, S. 
NEWCASTLE UPON-TYNE | 
“«égome Notes on the Choice of Mechanical Stokers for 
Boiler Plants,” by E. J. C. MacDonald. North East Coast 
Branch. North of England Institute of Mining and Mech- 
anical Engineers, Neville Hall, Westgate-road, Newcastle- 
ypon-Tyne. Mon., Jan. 7, 6.30 p.m. 
Institution of Mechanical Engineers 
LONDON « ; Leste 99 
Discussion on | New Techniques of Photo-Elasticity. 
Applied Mechanics Group. Wed., Jan. 2, 6.45 p.m.* 
“An Experimental Investigation of the Process of Expanding 
Boiler Tubes,” by Dr. J. M. Alexander and Professor Hugh 
Ford. Meeting in conjunction with the Applied Mechanics 
Group. Fri., Jan. 4, 6 p.m.* 
“A Review of Hydro-Kinetic Fluid Drives and Their Possi- 
bilities for the British Motor Industry,” by J. G. Giles. 
Automobile Division General Meeting, in conjunction with 
the Hydraulics Group. Tues., Jan. 8, 6 p.m.* 
BRISTOL | : 
Film Evening. Western A.D. Centre. Royal Hotel, Bristol. 
Thurs., Jan. 3, 6.45 p.m. 
LEICESTER P . : 
Annual General Meeting. ‘‘A Standard Gas Turbine to 
Burn a Variety of Fuels,” by G. B. R. Feilden, J. D. Thorn 
and M. J. Kemper. East Midlands Branch. College of 
Technology and Commerce, Leicester. Wed., Jan. 9, 7.15 p.m. 
NEWCASTLE-UPON-TY NE 
Annual General Meeting. ‘‘ An Approach to the Techniques 
of Graduate Training,” by D. L. Marples, F. A. Radford and 
. L. Reddaway. North Eastern Branch. Stephenson 
Building, Newcastle-upon-Tyne. Mon., Jan. 7, 6 p.m. 


Institution of Production Engineers 
LONDON . 
“Broaches and Broaching,” by W. E. Soden. London 
Graduate Section. Tues., Jan. 8, 7.15 p.m. 
CHATHAM ; 
“Modern Gear Production,” by H. J. Watson. Rochester 
Section. Sun Hotel, High-street, Chatham. Thurs., Jan. 10, 


Institution of Mechanical Engineers, 1 Bird- 
. Wed., Jan. 9, 6 p.m.* 


7.0 p.m. 
CHELMSFORD 
Discussion on “ Electronic Computer Control of Machine 
Tools.” South Essex Section. Mid-Essex Technical College, 
Chelmsford. Wed., Jan. 9, 7.30 p.m. 
LEICESTER 
“Mechanical Handling.” ‘“‘ Truck Methods,” by R. A. 
Bishop; and “ The Ohrnell System,” by A. Brown. Leicester 
Section. Grand Hotel, Leicester. Thurs., Jan. 10, 7 p.m. 
NOTTINGHAM 
Graduates’ Meeting. Nottingham Section. Victoria Station 
Hotel, Milton-Street, Nottingham. Wed., Jan. 2, 7 p.m 
STAINES 
“Application of Accurate Measurement to Engineering 
Production,” by J. Loxham. Reading Section. Social Club, 
Petters Ltd., Staines. Thurs., Jar. 3, 7.30 p.m. 


Institution of Structural Engineers 
BRISTOL 
“The Advantages and Disadvantages of Structural Steelwork, 
Reinforced Concrete and Prestressed Concrete,” by Donovan 
H. Lee. Western Counties Branch. New Engineering School, 
The University, Bristol. Fri., Jan. 4, 6 p.m. 


Junior Institution of Engineers 

LONDON 
Film “Power for Uganda,” introduced by Geoffrey F. 
Kennedy. Fri., Jan. 4, 7 p.m.* 

BIRMINGHAM 
Chairman’s Address, by J. H. Price. Midland Section. James 
Watt Memorial Institute, Great Charles-street, Birmingham. 
Wed., Jan. 2, 7 p.m. 


MANCHESTER 

“ Projection Television Receivers,’ by I. Somers. North 
Western Section. College of Technology, Manchester. 
Thurs., Jan. 3, 6.30 p.m.* 


Leeds Metallurgical Society 
LEEDS 


“* Some High-Temperature Properties of Copper Alloys,” by 
Dr. J. P. Dennison. The Large Chemistry Lecture Theatre, 
The University, Leeds, 2. Thurs., Jan. 3, 7.15 p.m. 


Physical Society 
LONDON 


“Thermal Properties of Heat Insulation at Low Tempera- 
tures,” by M. J. Hickman. Low Temperature Group. Junior 
Institution of Engineers, Pepys House, 14 Rochester-row, 
S.W.1. Thurs., Jan. 3, 5.30 p.m.* 


Plastics Institute 
LONDON 
“ Plastics and the Engineer,”’ by J. Butler. Lecture for young 
people. Church House, Westminster, S.W.1. Wed., Jan. 2 
2.30 p.m. (Admission, gratis, by ticket.) 


Royal Aeronautical Society 
LONDON 
“ Experiences of an Airline Pilot,” by Captain O. P. Jones. 
Lecture for young people. Royal Society of Arts, John 
Adam-street, Adelphi, W.C.2. Thurs., Jan. 3, 3 p.m. 
“* Significance of Flow Separation in Three Dimensions,” by 
E. C .Maskell. Section Lecture. Tues., Jan. 8, 7 p.m. 


Royal Institution 
LONDON 
“ Photography,” by Dr. H. Baines. Six lectures for young 
people. Thurs., Dec. 27; Sat., Dec. 29; Tues., Jan. 1; Thurs., 
Jan. 3; Sat., Jan. 5; and Tues., Jan. 8, at 3 p.m. in each case. 
(Admission by ticket.) 
Sheffield Metallurgical Association 
SHEFFIELD 
Annual General Meeting of the Methods of Analysis Group, 
and Chairman’s Address by W. Wright. B.1I.S.R.A. Labora- 
tories, Hoyle-street, Sheffield, 3. Tues., Jan. 8, 7 p.m. 


Society of Chemical Industry 
LONDON 
“Corrosion Problems in Nuclear Power Production,” by 
A. B. McIntosh. Wed., Jan. 9, 6.390 p.m. 


Society of Instrument Technology 
LONDON 
“ Electronic Automation of Machine Tools,” by F. T. Lett. 
Control Section Meeting. Manson House, 26 Portland-place, 
W.1. Thurs., Jan. 10, 7 p.m.* 
CHELTENHAM 


Film Evening. Cheltenham Section. The Rotunda, 
Cheltenham. Mon., Jan. 7, 7.30 p.m. 

FAWLEY 

Discussion on “ Position Displacement Meters.”” Fawley 


Section. Copthorne House, Fawley, Hants. Fri., Jan. 4, 
7 p.m. 

SHEFFIELD 
“Some Applications of Instruments in the Coal Industry,” 


by P. Platten. South Yorkshire Section. The University, 
St. George’s-square, Sheffield, 1. Wed., Jan. 9, 7 p.m. 


South Wales Institute of Engineers 

CARDIFF 

** Drifting at Pentreclwydau Colliery,” by E. J. H. Nicholas. 

Thurs., Jan. 10, 6 p.m. 

West of Scotland Iron and Steel Institute 

GLASGOW 

“ Metallic Recuperators,” by W. Ernest and C. B. Tupholme. 

Fri., Jan. 11, 6.45 p.m. 


RECTIFIER FOR INERT GAS ARC WELDING 


The accompanying illustration shows a rectifier 
equipment which has been designed by Mr. F. 
Hirschman, 93 Highview-road, London, W.13, 
for supplying direct-current to the arc where 
refractory electrodes in inert gas are being 
employed. It consists essentially of a three- 
phase transformer, which feeds a three-phase 
bridge circuit of selenium rectifiers, the welding 
current being controlled by direct-current satur- 
ated reactors. The transformer, rectifiers and 
reactors are all oil-immersed. The power supply 
is obtained from the mains at 400 to 450 volts, 
the current input being 15 amperes. Control 
of this supply is effected by a contactor, fitted 
with thermal overload trips, and operated 
by press buttons on the control panel. The 
welding current range is from 10 to 150 amperes 
and the no-load voltage is 75 volts. 

The load characteristic of the plant is steeply 
drooping, and as the short-circuit, current is 
nearly the same as the welding current there is 
little risk of holes being burnt in the workpiece. 
The current flowing is infinitely controllable 
under load. A feature of the equipment is a 
crater eliminator which reduces the welding 
current smoothly by an amount which can be 
adjusted by operating a knob on the front panel. 
The current is finally cut off after a delay of 
about 2:5 seconds. The current can either be 
reduced by hand by operating a switch on the 
front panel or automatically by a limit switch 
which is mounted on the welding jig and is 
operated when the torch reaches the end of the 
intended seam. 

Instantaneous striking of the arc is ensured 
even at the lowest current setting by the pro- 
vision of a built-in high frequency ioniser. This 
Is, of course, a feature of great importance for 


automatic torch control where delay in striking 
may cause the electrode to freeze to the work- 
piece. The ioniser fades out as soon as the arc 
has been struck. The supply of inert gas to the 
torch is controlled by a valve, which is opened 
by a solenoid when the plant is connected to the 
mains and closed 20 seconds after it has been 
switched off. The control panel is connected 
with the remainder of the plant by a multi-core 
cable so that remote control is possible. 


o % 









This rectifier for inert gas welding with refractory 
electrodes has an ioniser starter device. 
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The working platform, supported at each end on 

a jack, is raised by the workers themselves by a 

treadle movement, and is lowered by winding 
down by hand. 


ADJUSTABLE PLATFORM 
FOR BUILDING REPAIRS 


Scaffold Jacking System 


A scaffolding system embodying a climbing 
platform has been introduced by Comley and 
Pitt, Limited, Pensnett Trading Estate, Brierley 
Hill, Staffordshire, specially designed to facilitate 
repairs and maintenance of walls up to 30 ft. 
high. It is easily erected by one man in less than 
half an hour, and can be transported in a light 
van. 

The Compit Scaffold-Jack, as it is called, is 
shown in the accompanying illustration. It 
consists basically of an adjustable platform 
between two upright posts. The platform is 
supported at each end by a jack, which is 
adjusted by a simple treadle movement to the 
right height by the workers themselves while on 
the platform. A simple manual movement is used 
to lower the platform. The top of each upright 
post is secured to the wall by means of a bracket, 
and spiked base shoes hold them securely at 
ground level. Each jack, strongly made of 
steel, has been tested for a carrying capacity of 
5 cwt. The following accessories are available 
and should be used to conform to the Building 
Regulations: hand rail holder, wall bracket and 
spiked base shoe. For heights exceeding 
approximately 15 ft., timber joining plates (for 
splicing two or more lengths of 4 in. by 4 in. 
timber uprights) and intermediate wall brackets 
are required. 


e & ® 


AIR-COOLED DIESEL 
ENGINES 


An additional range of air-cooled Diesel engines 
has been introduced by Petters Limited, Cause- 
way Works, Staines, Middlesex. There are two 
models—single and twin cylinders—with horse- 
powers on the 12 hour rating of 4 and 8, 
respectively, at 1,000 r.p.m., or 74 and 15 h.p. 
at 1,800 r.p.m. Cooling is by flywheel fan and 
starting by hand. The engines run at constant 
speed under the control of the centrifugal 
governor on which the springs can be changed 
to give the speed range. Variable speed control 
enables the speed to be governed down to an 
idling speed of 500-600 r.p.m. The bore is 
87:3 mm., stroke 110 mm. and compression 
ratio 16-5 to 1. Aluminium alloy pistons with 
3 compression rings and one scraper ring are 
fitted. Five alternative arrangements of drive 
are possible. 
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UNDERWATER LAMP FOR DEPTHS 


OF 1,000 FT. 
Free-Flooded 1,000 Wa 


A new Osram underwater lamp, which will 
operate down to depths greater than 1,000 ft. 
with the bulb in direct contact with the water, 
has been developed by The General Electric 
Company, Limited, Magnet House, Kingsway, 
London, W.C.2, in collaboration with the 
Admiralty Research Laboratory. 

The lamp has recently undergone successful 
tests undertaken by the diving ship H.M.S. 
Reclaim off the coast of Norway. Its introduction 
will greatly increase the scope of underwater 
television, photography and diving. It has been 
adopted as a standard equipment diving lamp in 
the Royal Navy and by several leading British 
marine salvage firms. 

With the advent of modern diving equipment, 
underwater activities are extending rapidly, and 
the need for efficient transportable lighting 
equipment for use in connection with marine 
salvage, ship maintenance, and harbour building 
and repairs, necessitates continual development 
of light sources. 

With the development of underwater television, 
which was first tested practically when it identified 
the sunken submarine H.M.S. Affray in 1951, 
underwater lighting has had to be improved. 
At depths of 100 ft. or less the available natural 
light in most areas of the ocean is inadequate for 
the television camera, and success has depen- 
ded to a large extent on the introduction of a 
reliable lamp capable of being used at depths 
up to 1,000 ft. A desirable requirement is that 
such a lamp should be lightweight, easy to 
handle, and simple to operate. 

Experiments at the Admiralty Research 
Laboratory indicated that all these requirements 
could be met by using free-flooded lamps, so 
called because the hydrostatic pressure is resisted 
by the glass envelope, and the lamps operate 
in direct contact with the water. With the 

co-operation of the Admiralty Research Labora- 
tory, which provided the results of its detailed 
experiments on implosion resistance, Osram 


engineers began development work on prototype 
lamps rated at 1,000W. 

The outer surface of the bulb is cooled effec- 
tively by immersion, but the inner surface is 
heated by radiation and conduction, through the 
The severe stresses 


gas filling, from the filament. 





Three-speed hand control of feed and traverse, template-controlled wheel- 
forming, and optical projection of work profile are features of the 


Jones-Shipman circular grinder. 


7 


tt Bulb 


set up by the thermal 
gradient in the bulb wall 
were found to have more 
bearing on bulb failure 
than the direct results 
of pressurised working. 
The wall thickness finally 
adopted for the bulb is 
about | mm. and this 
thickness, in conjunction 
with a specially shaped 
bulb, successfully with- 
stands a pressure of 
650 Ib. per sq. in., which 
is equivalent to a depth 
of about 1,300 ft. By 
ensuring that the lamp 
is operated. only when 
fully submerged, ad- 
vantage can be taken of 
the cooling effect of the 
water which enables the 
bulb size to be reduced 
and the resistance to im- 
plosion to be improved. 

The connections to the 
new Osram underwater 
lamp are protected by a moulded rubber sealing 
muff which, with the special lightweight fitting 
originally designed by the A.R.L., was adapted 
by G.E.C. to provide a complete underwater 
lighting unit. These units were used operation- 
ally for the first time during the search for, and 
salvaging of, the Comet aircraft which crashed 
near the Isle of Elba in 1954. Recently, during 
rigorous trials undertaken by H.M.S. Reclaim 
off the Norwegian coast, the new lamp was used 
in conjunction with an observation chamber at 
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The new Osram underwater lamp is seen here housed in a special fitting 
attached to an observation chamber. 
ness of about 1 mm., operates in direct contact with the water, 


The bulb, which has a wall thick. 


a depth of 1,000 ft. with no lamp failures, 

The tests prove that the new lamp can be 
used to provide illumination for an observer 
in an observation chamber while directing 
the operations of a salvage grab. A diver 
can handle about four of the new lamps 
comfortably. 

The lamp is in use in portable lighting units 
in the 100 ft. free ascent tower at H.M.S. Dolphin, 
Gosport, Hampshire, in which all submariners 
undergo training in escape procedure. 


CIRCULAR FORM-TOOL GRINDING 


The machine illustrated herewith has been 
introduced by A. A. Jones and Shipman, 
Limited, Narborough-road South, for grind- 
ing cylindrical form work. It has a nominal 
maximum grinding diameter of 8 in. (which 
may be exceeded with some work-pieces), and 
will admit 244 in. between centres. The maxi- 
mum length which can 
be ground cylindrically 
is 16in. A double-ended 
grinding wheel spindle 
is provided which can be 
swivelled through 180 
deg. and takes a wheel 
of 7 in. maximum dia- 
meter. There are two 
speeds for external grind- 
ing, 2,600 and 3,500 
r.p.m. Aninternal grind- 
ing spindle, running at 
12,000 or 18,000 r.p.m., 
can be provided as extra 
equipment. There are 6 
workhead speeds, from 
30 to 415 r.p.m. 


The feed and table 
traverse are both pro- 
vided with three hand- 
controlled speeds. For 
the feed there is a hand- 
wheel which, when used 
with its handle extended 
in the normal way, tra- 
verses the wheelhead at 
a rate of 4 in. per 
revolution (1 in. reduc- 
tion in work diameter). 
When the handle is 
pushed flush with the 
front of the handwheel, 
a secondary feed giving 
0-1 in. reduction of 


work diameter per revolution is engaged auto 
matically. A further feed rate can be engaged 
by means of a friction clutch. The feed is 
then controlled from a small knob, which has 
a feed rate of 0-001 in. per revolution, and 
is graduated in divisions of 0-0001 in. The 
table traverse is similar, the handwheel giving 
rates of table movement of 1, 0-1, or 0-001 in. 
per revolution, according to the setting. Both 
feed and traverse are equipped with standard 
gauge bars, | in. micrometers and dial indicators, 
in the same way as jig-boring machines. 


WHEEL FORMING AND WORK 
MEASUREMENT 


The machine is arranged to accommodate a 
Van Moppes “ Diaform” pantographic wheel 
truing attachment. This enables the grinding 
wheel to be given a profile copied in reduced 
ratio froma template. Forming and truing of the 
wheel are carried out by traversing the wheel- 
head slide to its rear position, when the wheel is 
over the diamond or diamonds, and it is not 
necessary to disturb the work-piece in any way. 

For examination and measurement of the 
work-piece, an optical projection unit is fitted. 
This unit, which has a field of 0-3 in. and a 
magnification of 30, is mounted on a slide on the 
top of the wheelhead, and can thus be used at 
either end of the spindle as required. The 
unit is provided with various standard graticules, 
and others can be supplied to order. 

The machine is equally suitable for wet or 
dry grinding; for the latter purpose adequate 
dust-extraction equipment, dealing with both 
grinding and wheel-forming, can be supplied. 
For wet grinding there is a dual system of 
coolant nozzles, which can be swung clear of the 
wheels to enable the optical projector to be used. 
A form-relieving unit is being developed, to 
enable the machine to work on ground form- 
relief milling cutters. 
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In Parliament 


MORE ABOUT LARGE TANKERS 


Last week, in this column, we referred to the 
suggestions that had been put forward by some 
vembers of Parliament that greater efforts 
sould be made to increase the number of 
pritain’s very large oil tankers. On that occa- 
ion, Mr. Harold Watkinson, the Minister of 
Transport and Civil Aviation, informed the 
House that several shipping companies were 
placing orders for ships of this size and that he 
cordially welcomed their action. He also 
wressed the fact that the building of such vessels 
yas a lengthy task and that no tanker which was 
jot already under construction could make any 
rapid or early contribution towards meeting the 
country’s present difficulties. 

At a later sitting, the matter was raised by 
Mr. Frederick Lee (Labour), who desired the 
Minister to tell him what size of tanker fleet the 
Minister considered necessary to guarantee 
an adequate flow of oil to the United Kingdom, 
taking the route round the Cape of Good Hope. 
In reply, Mr. Watkinson said that a fleet of 
tankers of about seven million tons deadweight 
would be needed to bring sufficient oil to this 
country to meet normal demands. That esti- 
mate assumed that all the oil imported from the 
Middle East was routed via the Cape. 

The present fleet of tankers, available for that 
purpose, he said, included many foreign ships on 
charter, and probably totalled less than five 
million tons deadweight. The best short-term 
means of making good the loss of tanker capacity 
resulting from the haul round the Cape was by 
transferring tankers to shorter voyages, especially 
to those across the Atlantic, as was now being 
done. In conjunction with the First Lord of the 
Admiralty, he added, he had taken steps to 
hasten the repair and turn round of tankers 
during the present shortage, in order that the 
greatest possible use might be made of Britain’s 
existing shipping accommodation. 


TYNE TUNNEL PROJECT 


On an adjournment debate (begun at 11.29 
pm.), Mr. E. Fernyhough (Labour) raised the 
problem of the Tyne Tunnel. He said that, after 
years of discussion, plans had been approved 
and that the first part of the project, the pedes- 
trian tunnel, had been started in 1947. That was 
completed and had proved a great boon to many 
employees who had to work on the opposite 
side of the river to that on which they lived. 

There had been a number of arguments as to 
whether the project should take the form of a 
tunnel or a bridge. Although it had been under- 
stood that the Admiralty had no objections to a 
bridge on strategic grounds, many interests 
connected with Tyneside were very doubtful 
about a bridge being as serviceable as a tunnel. 
Jarrow Corporation had made its plans on that 
basis and the county council had acquired 
Property on the same assumption. While 
realising that there was little hope of the Tyne 
Project being allowed to proceed in the difficult 
financial circumstances now existing, Mr. Ferny- 
hough said he hoped that the Tyne Tunnel 
retained its place in the queue of such under- 
takings, coming after Dartford and Whiteinch. 

Replying to the debate, Mr. Hugh Molson, 
Joint Parliamentary Secretary to the Ministry of 
Transport, said that, unfortunately, costs had 
increased enormously since the project was first 
put forward. At the present time, the cost of a 
tunnel under the Tyne would cost not less than 
between £10 and £11 million. It was for that 
Teason that Mr. John Boyd-Carpenter, the then 
Minister of Transport, in discussions with the 
Tyne Tunnel Joint Committee in 1955, referred 
to the possibility of there being a bridge instead 
of a tunnel, and to the possibility of levying tolls. 
The committee had expressed the wish to discuss 
the matter with the present Minister of Transport 
and from Mr. Fernyhough’s speech, it seemed 
that it would express the local opinion in favour 


of a tunnel. The cost of a tunnel would be 
nearly double that of a bridge and this fact 
made it more difficult for the Minister to agree 
to the project at any time in the near future. 

The Ministry was engaged in carrying out the 
programme announced by Mr. Boyd-Carpenter, 
which involved the authorisation of £147 million 
of new expenditure in the space of four years. 
It had not been possible to include the Tyne 
Tunnel in that programme. While not wishing 
to make any new promise, he felt that the order 
of priority had been indicated, as Mr. Fernyhough 
had stated, and that this order suggested that 
the Tyne Tunnel would be the next tunnel 
undertaken in this country. 

As to tolls, the present Minister of Transport 
had told the National Production Advisory 
Council for Industry on July 20, 1956, that no 
new schemes for expensive bridges or tunnels 
would be authorised, except as tolls projects. 
As the Tyne Tunnel had not been authorised, it 
appeared to fall within the scope of that an- 
nouncement. 


TECHNICAL STATE SCHOLARSHIPS 


Not all technical state scholarships are taken 
up in the year in which they are offered. Accord- 
ing to a reply by Sir David Eccles, the Minister 
of Education, to Mr. Arthur Skeffington 
(Labour), 120 of these scholarships were offered 
and accepted in each of the four financial years 
1952-53 to 1955-56. The number offered and 
accepted for the year 1956-57 was increased to 
150. 

For the year 1952-53, a total of 95 scholarships 
was taken up, 27 of them being at technical 
colleges and 68 at universities or university col- 
leges. In 1953-54, the total taken up was 119, 
of which two were at Cranfield College of Aero- 
nautics, 25 at technical colleges, and 92 at 
universities and university colleges. During 
1954-55, the total was again 119; three going to 
Cranfield, 26 to technical colleges, and 90 to 
universities and university colleges. For 1955-56, 
the total declined to 103, of which two went to 
Cranfield, 11 to technical colleges, and 90 to 
universities and technical colleges. 

In the year 1956-57, for which, as stated above, 
150 scholarships were offered and accepted, 
only 129 were taken up. Of these, four went to 
Cranfield, nine to colleges of advanced tech- 
nology, 16 to technical colleges, and 100 to 
universities and university colleges. 


European Common Market 


A desire was expressed by Mr. John Hynd 
(Labour) that steps should be taken in connection 
with the proposals for a European common 
market to control the development of monopolies 
and cartels. He asked the President of the 
Board of Trade whether, in the course of the 
discussions on this subject, he would recommend 
measures to that end, similar to those now operat- 
ing within the European Coal and Steel Commu- 
nity. Mr. A. R. W. Low, Minister of State to the 
Board of Trade, said that he doubted very much 
whether steps exactly similar to those operating 
in the Coal and Steel Community would be the 
appropriate ones. It seemed much better that 
Britain should keep her hands free in this 
respect. 


Registration Wanted for Trade Guarantees 


Miss Elaine Burton (Labour) asked whether 
the President of the Board of Trade was aware 
that reputable manufacturers in many industries 
were concerned at the loopholes in guarantees 
offered to the public and at the way in which 
some guarantees were not honoured at all. 
She asked that careful consideration should be 
given to a proposal that manufacturers’ guaran- 
tees and warranties to the public should be 
registered in the same manner as trade marks. 
In reply, Mr. F. J. Erroll, Parliamentary Secre- 
tary to the Board of Trade, said that he had seen 
some recent correspondence in the Press on this 
subject, but that he was not aware of any general 
dissatisfaction among manufacturers. Unless a 
guarantee constituted a trade description as 
defined in the Merchandise Marks Acts, there 
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could be no infringement under those Acts. 
He would look into the general situation about 
registration. 


a 


New Industries in Northern Ireland 


Replying to a question by Mr. G. M. Thomson 
(Labour), who wanted the President of the 
Board of Trade to tell him what assistance was 
being given by his Department to encourage new 
industries in Northern Ireland, Mr. Erroll said 
that no such assistance was given. The Govern- 
ment of Northern Ireland gave financial assist- 
ance to new industrial concerns in its area. 


Industrial Development in Scotland 


Mr. Thomson wanted the Chancellor of the 
Exchequer to inform the chairman of the Capital 
Issues Committee that the Treasury would be 
ready, in principle, to consent to proposals to 
raise money for investment in the Scottish 
development area. He suggested that Scotland’s 
economic difficulties were just the same as those 
of Northern Ireland, and pointed out that the 
rate of unemployment in Scotland was six times 
that of London. 

In reply, Mr. D. C. Walker-Smith, Economic 
Secretary to the Treasury, said that the C.L.C. 
had been asked to recommend consent to any 
proposal only if it were satisfied that the proposal 
had definite urgency under current financial 
requirements. But the Committee was aware, 
of course, of the Government’s interest in the 
special needs of the development areas. The 
circumstances of Scotland and Northern Ireland 
were different. The comparison which was 
relevant was not that of unemployment in 
London and Scotland, but that between Northern 
Ireland and Scotland. Unemployment in Nor- 
thern Ireland was much greater than that of the 
Scottish development area. 


Calder Hall Reactor Running to Capacity 


In answer to a question by Mr. Roy Mason 
(Labour), who inquired of the Lord Privy Seal 
regarding the production of electricity at Calder 
Hall Atomic Power Station, Mr. R. A. Butler 
said that one reactor at Calder Hall was being run 
to capacity and that this position was likely to 
continue for some time. According to informa- 
tion received by him from the United Kingdom 
Atomic Energy Authority, Calder Hall had 
produced electricity continuously since October 
17, except for periods from November 5 to 12, 
and from November 14 to 22, when the reactor 
was shut down for examination. 


Overseas Publicity for Exports 


On the question of assisting exporters to 
obtain publicity abroad for their products, 
Mr. Peter Thorneycroft, President of the Board 
of Trade, told Mr. Ronald Russell (Conservative) 
that the facilities of the Overseas Information 
Services were freely available to all exporters 
who could provide the Board of Trade with 
material of mews value. In addition, the 
Board and its overseas posts would advise 
exporters about advertising agents and methods 
in particular markets. On the general problem 
of advertising, the Board could not, of course, 
advise manufacturers on how to advertise their 
goods. That was a matter for their own selec- 
tion. 


Priorities for Steel Plates 


Mr. Austen Albu (Labour) asked about the 
construction of a new plate mill and suggested 
that the time had come, in view of the increasing 
demands for steel plates, to introduce some 
method of allocation in accordance with priori- 
ties. Mr. Thorneycroft said that he was discuss- 
ing steel-plate production with the Iron and 
Steel Board and that their attention was being 
given to securing an expansion of the industry's 
production capacity. The Board was consider- 
ing projects for adding to the production capacity 
of plates. He did not consider that a large-scale 
allocation scheme would really help a great deal 
at the present time. 











800 


THE HUMAN 
ELEMENT 


Europeans in trade union branches in the under- 
developed areas—Re-allocation of teachers to 
authorities—Finding a true measure of produc- 
tivity—Limitations of time and motion study— 
Encouraging recruitment in the D.O.—Training 
older people for new tasks. 
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Trade Unions in the Colonies 


The growth of trade unionism in the colonies— 
actively encouraged by the T.U.C.—was recently 
described as “a costly and sometimes damaging 
experiment ” by Sir Frederick Seaford, chairman 
of the executive of the Overseas Employers’ 
Federation. Some, he said, were “ artificially 
forced plants ” but overseas employers welcomed 
their development and were ready to work with 
them. Unions have a part to play in the main- 
tenance of the capitalist system, on which they 
depend for ‘their existence in their present 
form.” 

This somewhat grudging acceptance of trade 
union activity was the subject of interesting 
comment by Mr. George Edinger, president of 
the Singapore Union of Journalists, 1954-56, in 
a letter to The Times. Mr. Edinger argued that 
the form colonial trade unionism takes depends 
to a large extent on whether or not Europeans 
Overseas are encouraged to join them: ‘‘ Unfor- 
tunately, most English firms overseas do not 
encourage their European staff to join local 
unions of employees, although their senior 
members are very eager to join multi-racial 
federations of employers.” Mr. Edinger’s con- 
tention is that the activities of European workers 

_ in trade unions, to lead the drive for improved 
working conditions for their native colleagues, 
“* can do more to confute Communist propaganda 
against colonial exploitation than all our informa- 
tion services combined ” and, in addition, assist 
in overcoming racial prejudice and antagonism. 

Mr. Edinger’s remarks are made all the more 
relevant by the recent disturbing news from 
South Africa. They are food for thought. 
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Better Distribution of Teachers 


The Minister of Education, Sir David Eccles, 
has a scheme to make available teachers go 
round more fairly and so to avoid extreme 
understaffing in any area. In a recent statement 
he calls upon all local authorities to co-operate 
in a scheme for better distribution. By the 
autumn of 1957 it will have effected a switch 
of some 3,500 teaching posts from the well- 
placed to the deficiency areas. No direction of 
teachers is involved, but local authorities are 
warned that if they do not co-operate “ the 
Minister would feel bound, with great regret, 
to apply the appropriate sanctions.” 

The problem is the post-war “ bulge” of 
children. The present rate of recruitment to 
teaching is increasing in numbers by about 
7,000 a year; in Sir David’s view this is adequate 
to match the nation’s needs if they go where they 
are most needed. No new teacher training 
colleges are contemplated, for their first students 
would become available only when the number 
of children is beginning to fall. Existing colleges 
were to take in an extra 500 students this 
year, and a further similar increase next year. 
Local authorities are to enlist and make the 
maximum possible use of “* immobile ” teachers 
such as married women; to persuade those who 
reach pensionable age to remain in service; and 
to use part-time teachers to the full. Statistical 
returns show a wide variation between the 
degrees of success achieved by the authorities in 
these directions. Authorities with favourable 
staffing standards are asked to refrain from 
further improvement and in some cases, such as 


Bristol, Portsmouth and West Sussex, to worsen 
their pupil-teacher ratio. 

The scheme seems realistic and sensible, but 
the objectives set are none too high. Could the 
nation not afford a ratio of pupils to teachers 
lower than the best quoted by the Minister— 
24-1 to 1 in the East Riding of Yorkshire? It 
is in this period, during the child’s formative 
years, that our education system fails to awaken 
the interest and strengthen the aptitudes of those 
who could be the scientists and engineers of the 
next generation. 
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Production Standards Challenged 


A basic challenge to accepted techniques of 
establishing work measurement and _ severe 
criticism of existing production standards is 
made by the research director of the Textile 
Workers’ Union of America, Mr. Solomon 
Barkin, in a paper published by the European 
Productivity Agency. First, he states, “‘ there is 
still no objective technique for measurement ”’ 
and pours scorn on the so-called scientific pro- 
cedure used to define “the elusive personal 
character ’’ of the norms and levels of human 
application. Second, he questions whether the 
physical, mental and emotional demands of jobs 
—‘‘ the real personal cost involved ”—play their 
proper part in determining production standards. 
Third, he underlines the problems involved in 
dealing with increases in productivity: manage- 
ments take the view that all of the increase 
should be reflected proportionately in increases 
in Output; the unions consider that some part 
of the productivity increase should be used to 
ease the demands made by the job on the worker, 
by reducing working hours or spreading the 
work among more people and thus lessening its 
intensity. 

All three major points made by Mr. Barkin 
are a source of conflict between the American 
unions and management. The same is true in 
this country, although “* protecting the individual 
from the ravages of sharp technological ad- 
vances’ is perhaps not yet as pressing a need 
as in the United States. So far, according to 
Mr. Barkin, American unions “ have continued 
to serve primarily as grievance-processing organi- 
sations rather than participants in the standard- 
setting procedure,” but they are now equipping 
themselves to play a more positive part. They 
aim to challenge time-study as a means of deter- 
mining piece-rates and production standards. 
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A Union’s Approach to Work Measurement 


Arising from their attitude to time study, the 
Textile Workers of America have outlined a new 
approach to work measurement which departs 
radically from established methods. In the 
opinion of their research director, considerable 
progress has been made in time-study techniques, 
but they still lack objectivity. They are over- 
elaborate and unreliable: “‘ we have no means of 
measuring movement, or of describing movement 
so exactly as to allow us to compare it to similar 
but not identical movement.” No two human 
beings are alike in the way they do things, any 
more than in the way they think or behave. 
Human movement defies measurement and 
regimentation into identical patterns. More is 
known about the sources of error of time-study 
techniques, better guides are available for the 
selection of samples, data can be obtained more 
accurately (by means of cameras and electronic 
recording devices), there are improved methods 
of motion and element identification and 
description, but the basic techniques of time 
study are founded on the concept that motion 
patterns and work surroundings are rigid and 
stable. Mr. Barkin contends that “ daily 
experience on the work floor hardly supports 
such a conclusion.” 

The new approach he advocates involves a 
much greater concentration on job specifications, 
including detailed listing of the machines and 
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tools involved, with full operating data ¢ 
machine efficiencies, output per hour) 
estimate of minimum working conditions, ” 
emphasis is on machines and surroundings 
on human movement. Precise descriptig 
the manner in which individual work elep 
are performed would complete the pjg 
which would “* permit more careful understa; 
of the job, and narrow the range of argy 
over time values.”’ The next stage would iny 
working out a standard pilot job and 
floor trials. “The approach . . . must: 
basically experimental, since no other progg 
is sound.”” The work element times would 
negotiated and the result of agr e 
arbitration if none could be reached, ~ 
Mr. Barkin’s arguments, particularly 
concerning the need for the understanding: 
participation of workers, are powerful. Itigy 
revolt against the rigid application of yardg 
which cannot be universally applicable, fj 
workers are individuals and neither m 
or capable of standardising movements withoy 
impairing efficiency. It is a revolt against, 
pseudo-science run riot. 
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Draughtsmen’s Pay 


The inadequacy of their pay was cited ag the 
principal cause of the acute shortage of exper. 
enced draughtsmen by Mr. G. H. Do 
general secretary of the Association of Epp 
neering and Shipbuilding Draughtsmen, J 
leading article of the December issue of the 
Association’s national organ, The Draughtsmm, 
contains a vigorous support of their claim for 
a 10 per cent. increase in salaries. The agresd 
minimum rate recognised by the Employer 
Federation is £8 14s. 6d. in the provinces and 
£8 19s. 6d. in London. 

Mr. Doughty contends that engineering design 
staff and related technicians have not received 
a fair share of the increase in productivity which 
has taken place in the engineering industry singe 
the war, and that the differential for skill and 
training is much too small: ‘ Because of it 
adequate wage standards, the drawing, planning 
estimating and calculating offices are unable to 
attract an adequate number of suitably qualified 
young entrants. Many well-trained craft appren 
tices refuse to enter the technical offices because 
of the poor pay which is offered.” 

Such conditions do not, fortunately, prevail 
universally throughout the industry. The law 
of supply and demand applies, and average 
salaries are substantially higher. Nonetheless, it 
is hard to refute the Association’s arguments 
that low basic rates make the drawing office 
unattractive to the young. 
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Employing Older People 


The problem of training older people is unlikely 
to be easily solved. An article in the October issue’ 
of Occupational Psychology, published by tht 
National Institute of Industrial Psychob 
describes various courses and tests which shi 
that people over 35 take longer to learn and find 
it harder to pass examinations. New 
involving quick judgements or the acquisition 
of rhythm in operations seems difficult for older 
people, “‘ not because they cannot acquire | 
skill but because they cannot attain sufficieil 
speed.” Also older trainees may be handicapped 
by having to unlearn old habits before they ai 
able to master a new task. ‘ 
The authors, who were members of the Nuffield 
Unit for Research into Problems of Ageing, 
emphasise that their observations show that ® 
rigid age bar is not justified by the average resull® 
‘Older people may take longer to train, but tht 
cost will usually be offset by their lower labout 
turnover.” There is a need to adapt the cours 
to suit the pace of older trainees, who shoul 
be taught separately from the young. There® 
also a need to encourage them and to increase 
the teachers’ understanding of their problems. — 
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